
Final 
ase I11 RFI/RI 

(Operable Unit No. 1) 

November 1993 



Appendix A 
Geologic Data 

Phase III 
RFIIRI Report 



APPENDIX A - GEOLOGIC DATA 

TABLE OF CONTENTS 

Al-DRILLING AND SAMPLING DATA (Text, Tables, and Figures) 
Attachment Al-1-Drilling Data 

A2- GEOTECHNICAL DATA (Text, Tables, and Figures) 
Attachment A2-1-Geotechnical Data 

A3-SURVEYING DATA (Text and Tables) 
Attachment A3-1-Survey Crew Daily Reports 
Attachment A3-2-Survey Field Crew Notes 
Plate A3-1-881 Hillside (Operable Unit No. 1) Plot of Wells Located 

A4-FRENCH DRAIN GEOLOGIC DATA (Text, Tables, and Figures) 
Attachment A4-1-Lithologic Descriptions 
Attachment A4-2-Geologic Cross Sections 
Attachment A4-3-Geotechnical Analyses Laboratory Reports 
Attachment A4-4-Geotechnical Analyses Summary reports 

A4-4-1 

A4-4-2 

Grain Size Distribution and Atterberg Limits for Alluvial 
Materials 
Grain Size Distribution and Atterberg Limits for Bedrock 
Materials 

AS--"HOT SPOT" INVESTIGATION 
Attachment A5-1-Supplemental Surfkial Radiological Characterization 

Action Plan 
AttachmentAS-2-Attachment 1: Anomaly Criteria for Field Application 
Attachment AS-3-Operable Unit No. 1 Meeting Summary, 881 

Attachment As-4-Radiological Operations Gamma Survey 
Hillside "Hot Spots" 

A6-TREATABILITY STUDY DATA 



APPENDIX A2-GEOTECHNICAL DATA 

TABLE OF CONTENTS 

Section Title Page 

A2.1 SAMPLING LOCATIONS ............................... .A2-1 

A2.2 FIELDMETHODS .................................... .A2-2 

A2.3 ANALYTICAL METHODS ............................... A2-2 

A2.4 RESULTS ...........................................A2-4 

A2.5 REFERENCES ........................................M- 5 

Table No. 

LIST OF TABLES 

Title 

A2-1 Phase III Geotechnical Sampling Summary 

A2-2 Summary of Alluvial Materials Geotechnical Results a 
A2-3 Summary of Bedrock Geotechnical Results 

LIST OF FIGURES 

Figure No. Title 

A2-1 

A2-2 Geotechnical Sample Intervals 

A2-3 U.S. Standard Sieve Sizes for USCS and Wentworth Classifications 

Phase III Boreholes Sampled for Geotechnical Analyses 

ATTACHMENT A2-1 GEOTECHNICAL DATA 

Fmal RFYRI Phase IIJ Report 
EG&G, Operable Unit Number 1 
eg&g\oul\xii-ri\atoc.app.nov 

November 1993 
Page A2-i 



APPENDIX Al-DRILLING AND SAMPLING DATA 

TABLE OF CONTENTS 

Paee 

Al.1 DRILLING ......................................... .A 1.1 
Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A 1.1 
A1 . 1.1.1 General Objectives . . . . . . . . . . . . . . . . . . . . . . . . .  A1-2 
A1 . 1.1.2 Specific Objectives . . . . . . . . . . . . . . . . . . . . . . . .  A1-2 
A1 . 1.1.3 Deviations From the Work Plan . . . . . . . . . . . . . . . .  A1-3 

A1 . 1.2 Equipment and Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . .  A1-5 
A1 . 1.2.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A1-5 
A1 . 1.2.2 Boreholes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A1-7 
A1 . 1.2.3 Alluvial Monitoring Wells and Piezometers . . . . . . . . .  A1-7 
A1 . 1.2.4 Bedrock Monitoring Wells and Piezometers . . . . . . . . .  A1-8 
A1 . 1.2.5 Combination Borehole/Monitoring Wells . . . . . . . . . . .  A1-9 
A1 . 1.2.6 Pilot Holes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A1-9 
A1 . 1.2.7 Temporary Wellpoints . . . . . . . . . . . . . . . . . . . . . .  A1-9 

A1 . 1.3 Monitoring Well and Piezometer Installation . . . . . . . . . . . . . . . .  A1-9 
A1 . 1.3.1 Construction Specifications . . . . . . . . . . . . . . . . . .  A1-10 
A1.1.3.2 Deviations From SOP Guidelines . . . . . . . . . . . . . . .  A1-10 
A1 . 1.3.3 Deviations From the Work Plan . . . . . . . . . . . . . . .  a1-11 

A1.2 SAMPLING ......................................... A1-13 

A1 . 1.1 

A1.2.1 Soil Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A1-13 
Al.2.1.1 Analytical Suites . . . . . . . . . . . . . . . . . . . . . . . . .  A1-13 
Al.2.1.2 Collection Methods . . . . . . . . . . . . . . . . . . . . . . .  A1-14 
A1.2.1.3 Containerization, Preserving, Handling, and Shipping . . A1-14 
Al.2.1.4 Borehole Sampling Intervals . . . . . . . . . . . . . . . . . .  A1-15 
Al.2.1.5 Monitoring Well, Piezometer, and Pilot Hole Intervals . A1-15 
A1.2.1.6 Deviations From the Work Plan . . . . . . . . . . . . . . .  A1-15 

A1.2.2 Water Sampling and Well Development . . . . . . . . . . . . . . . . . .  a1-16 
A1.2.3 Geotechnical and Total Organic Carbon (TOC) Sampling . . . . . . .  A1-17 
Al.2.4 Miscellaneous Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A1-17 
Al.2.5 Quality Assurance/Quality Control (QA/QC) Sampling . . . . . . . . .  A1 . 18 
A1.2.6 Radiation Screening Samples . . . . . . . . . . . . . . . . . . . . . . . . .  A1-19 

A1.3 DATA AVAILABLE ................................... A1-19 

A1.4 REFERENCES ....................................... A1-19 

Ftnal RFURI Phase III Report 
EG&G. Operable Unit Number 1 . eg&g\oul\rfi-n\atoc.app.nov 

November 1993 
Page Al-i 



APPENDIX A1 - TABLE OF CONTENTS 
(continued) 

LIST OF TABLES 

Table No. Title 

Al-1 Phase III RFI/RI Field Investigation Summary for Operable Unit No. 1 

AI-2 Comparison of Actual Drilling Activities to Work Plan Guidelines 

A1-3 Offset Drilling Locations 

A1-4 Locations Not Completed as Monitoring Wells 

A1-5 Chemical Parameters for Phase III Soils 

A1-6 Soil Samples Collected During the Phase HI RFI/RI Field Program for Chemical 
Analysis 

A1-7 Subsurface Soil Samples 

LIST OF FIGURES 

Figure No. Title 

Al-1 Phase III RFI/RI Borehole, Monitoring Well, and Piezometer Locations 

A1 -2 General Guidelines for Alluvial WeWPiezometer Construction 

A1 -3 Minimum Specifications for Alluvial Well/Piezometer Construction 

A1 -4 Borehole Subsurface Soil Sample Intervals 

A1 -5 Alluvial WeWPiezometer Subsurface Sample Intervals 

A1 -6 Bedrock WeWPiezometer Subsurface Sample Intervals 

ATTACHMENT Al-1 DRILLING DATA 

Final WYRI Phase III Report 
EG&G, Operable Unit Number 1 f "", 

-1 eg&g\oul \rfi-ri\atoc.app.nov 

November 1993 
Page Al-u 



Section 

APPENDIX A3-SURVEYING DATA 

TABLE OF CONTENTS 

PaFe 

A3.1 SURVEYING PROGRAM SUMMARY ....................... A3-1 

A32 R E ~ C E S  .......................................A3- 1 

LIST OF TABLES 

Table No. Title 

A3-1 Survey Data For Surface Water Media 

A3-2 Survey Data for Seep Media 

A3-3 Survey Data for Surface Soil Media 

A3-4 Survey Data For Sediment Media 

A3-5 Survey Data For Borehole Media ' 
A3-6 Survey Data For Groundwater Media 

ATTACHMENT A3-1 

ATTACHMENT A3-2 

SURVEY CREW DAILY REPORTS 

SURVEY CREW FIELD NOTES 

PLATE A3-1 881 HILLSIDE (OPERABLE UNIT NO. 1) PLOT OF 
WELLS LOCATED 

Final RFURI Phase III Repott 
EG&G, Operable Unit Number 1 
eg&g\oul \fi-ri\atoc.app.nov 

i 

November 1993 
Page A3-i 



APPENDIX A4-F"CH DRAIN GEOLOGIC DATA 

TABLE OF CONTENTS 

Section Pape 

A4.1 INTRODUCTION ..................................... A4-1 
A4.1.1 Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-2 
A4.1.2 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-2 
A4.1.3 Report Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-4 

A4.2 GEOLOGIC CHARACTERIZATION ALONG THE FRENCH DRAIN . . A4-5 
A4.2.1 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-5 

A4.2.1.1 Mapping and Logging Soil and Bedrock Units . . . . . . .  A4-5 
A4.2.1.2 Sampling Soil and Bedrock Materials . . . . . . . . . . . .  A4-7 
A4.2.1.3 Classification of Soil and Bedrock Samples . . . . . . . . .  A4-7 
A4.2.1.4 Collecting In Situ Hydraulic Conductivities of Bedrock . A4-8 

A4.2.2 Lithologic Units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-8 
A4.2.2.1 TOP Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-8 
A4.2.2.2 Artificial Fill . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-9 
A4.2.2.3 Alluvium . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-9 
A4.2.2.4 Colluvium . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-9 
A4.2.2.5 Bedrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-10 

A4.2.3 Geologic Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4- 1 1 
A4.2.3.1 Slumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-11 
A4.2.3.2 Faults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-14 

A4.2.4 Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-15 
A4.2.4.1 Alluvial Groundwater . . . . . . . . . . . . . . . . . . . . . .  A4- 16 
A4.2.4.2 Bedrock Groundwater . . . . . . . . . . . . . . . . . . . . . .  A4-17 
A4.2.4.3 Evidence of Previously Existing Water . . . . . . . . . . .  A4-18 
Comparison of Geotechnical Investigation and the Geologic 
Characterization Data Comparison . . . . . . . . . . . . . . . . . . . . .  A4-19 
A4.2.5,l Geologic Correlation . . . . . . . . . . . . . . . . . . . . . .  A4- 19 
A4.2.5.2 Hydraulic Conductivities . . . . . . . . . . . . . . . . . . .  A4-20 

A4.2.6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A421 

A4.2.5 

A4.3 UNCERTAINTIES AND SOURCES OF ERROR ................ A4-23 
A4.3.1 Construction Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A4-24 
A4.3.2 Lateral Correlation Uncertainties . . . . . . . . . . . . . . . . . . . . . .  A4-25 
A4.3.3 Thickness and Vertical Correction Errors . . . . . . . . . . . . . . . . .  A4-26 
A4.3.4 

Analysis with Field Observations . . . . . . . . . . . . . . . . . . . . . .  A4-26 
Uncertainties Associated with Comparing Laboratory 

A4.4 REFERENCES ...................................... . A  4.27 

. Final RFURI Phase ILI Report 
EG&G. Operable Unit Number 1 
eg&g\oul \Ki-ri\atoc.app.nov 

November 1993 
Page A4-i 



APPENDIX A4 - TABLE OF CONTENTS 
(continued) 

LIST OF TABLES 

Table No. 

A4-1 Grain Size Scales 

A4-2 Alluvial Groundwater Seep Occurrence Along the French Drain Alignment 

A4-3 Comparison Between Grain Size Distribution of the Geotechnical Investigation and the 
Geologic Characterization 

A4-4 Permeabilities of Alluvial and Bedrock Materials Gmtechnical Investigation and the 
Geologic Characterization 

LIST OF FIGURES 

Fimre No. m e  

A4-1 French Drain Index Map 

A4-2 French Drain Construction Profile 

A4-3 Operation of French Drain Groundwater Collection System 

A4-4 U.S. Standard Sieve Size 

A4-5 Unified Soil Classification System 

A4-6 Block Diagram of Typical Slump 

A4-7 Planar Diagram of Typical Slump 

A4-8 Typical Complex Slumping 

A4-9 Potential Hydrologic Conditions of a Slump 

A4- 10 Conceptual Uncertainties Resulting from Varying Excavation Slope Angles 

Fmal RFURI Phase III Report 
EG&G, Operable Unit Number 1 
eg&g\ou 1 \fi-n\atoc. app.nov 

; x  
u' 

November 1993 
Page A44 



APPENDIX A4 - TABLE OF CONTENTS 
(continued) 

ATTACHMENT A4-1 LITHOLOGIC DESCRIPTIONS 

ATTACHMENT A42  GEOLOGIC CROSS SECTIONS 

ATTACHMENT A4-3 GEOTECHNICAL ANALYSES LABORATORY REPORTS 

ATTACHMENT A4-4 GEOTECHNICAL ANALYSES SUMMARY REPORTS 

A4-4-1 

A4-4-2 

Grain Size Distribution and Atterberg 
Limits for Alluvial Materials 
Grain Size Distribution and Atterberg 
Limits for Bedrock Materials 

Final RFYRI Phase III Report 
EG&G, Operable Unit Number 1 
eg&g\oul \rfi-ri\atcc.app .nov 

November 1993 
Page A 4 4  



APPENDIX A5-HOT SPOT INVESTIGATION 

TABLE OF CONTENTS 

A5 "HOT SPOT" INVESTIGATION 

A5-1 SUPPLEMENTAL SURF'ICIAL RADIOLOGICAL 
CHARACTERIZATION ACTION PLAN 

A5-2 ATTACHMENT 1 - ANOMALY CRITERIA FOR F'IELD 
APPLICATION 

AS-3 OPERABLE UNIT NO. 1 MEETING SUMMARY, 881 
HILLSIDE "HOT SPOTS" 

A5-4 RADIOLOGICAL OPEXATIONS GAMMA SURVEY 

Final RFYRI Phase ID Report 
EG&G, Operable Unit Number 1 
eg&g\oul \fix-ri\atoc.app .nov 

November 1993 
Page A5-i 



Appendix AI 
Drilling and Sampling Data 

Phase 111 
RFZIRI Report 



A1 

DRILLING AND SAMPLING DATA 

This appendix summarizes the drilling and sampling procedures used during the Phase III RFI/RI 

field investigation at OU1. In general, drilling and sampling operations followed the guidelines 

and rationale of the field sampling plan as presented in the Phase IIIRFI/RI Work Plan (work 

plan) (DOE 1991a). The field investigation commenced in April 1991, when drilling locations 

specified in the work plan were located and staked in the field. Mobilization was conducted 

from April through July 1991, and included training field personnel in radiological safety and 

Environmental Management Department (EMD) Standard Operating Procedures (SOPs) (EG&G 

1991a), as well as procuring necessary field and support equipment, supplies, and 

subcontractors. 

Drilling operations were initiated on August 2, 199 1, and were completed on December 9, 199 1. 

Rig personnel included a driller, helper, geologist, health and safety technician, and sampling 

assistant. All operations were directly supervised by the site manager and the health and safety 

officer. 

Drilling and sampling procedures followed SOPs where applicable. References to specific 

guidelines are provided throughout this appendix, and deviations from the field sampling plan 

and SOP guidelines are noted where appropriate. 

Al . l  DRILLING 

Section A1 . 1.1 discusses the general objectives of the drilling locations and Section A1 .1.2 the 

specific objectives. Section A1.1.3 compares the drilling activities undertaken during the 

Phase III RFI/RI field program with those drilling activities proposed in the work plan. 

Al.l.1 Locations 

A total of 114 new locations were drilled during the Phase III RFI/RI field program at OU1. 

Drilling locations were chosen to meet the guidelines presented in the work plan. Actual drilling 
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locations were marked in the field and cleared according to Geotechnical SOP GT. 10, Borehole 

Clearing, by EG&G Rocky Flats, Inc. personnel. 

Ninety-nine of the new locations were assigned 1991 project numbers in the 300 series; 

numbering from "30091" to "39891." The remaining 15 borings were temporary wellpoints 

used for multiple-well testing along Woman Creek. Boring 39891 was also used as a temporary 

wellpoint. Table Al-1 notes the drilling and completion details for these locations. 

Appendix B2 gives additional details for the 15 borings affiliated with the temporary wellpoints. 

Figure Al-1 shows the locations and the site used for multiple-well testing. 

Al.l.l.l General Objectives 

Drilling locations were generally defined in relation to one or more of the 11 individual 

hazardous substance site (IHSS) locations at OU1. Chemical sampling within and near these 

MSS locations was intended to further characterize the locations as potential sources of 

contamination and to develop a thorough understanding of the nature and extent of the 

contamination at OU1. Geologic data supporting the physical characterization of the site were 

collected from every drilling location. 

A1.1.1.2 Specific Objectives 

The specific objectives for each drilling location are defined in the work plan. The five types 

of locations discussed in the work plan are boreholes, designated as "BH;" monitoring wells, 

designated as "W; piezometers, designated as "PZ; 'I and pilot holes, designated as "PH; 'I and 

temporary wellpoints drilled in conjunction with multiple-well tests along Woman Creek. 

Locations designated as both boreholes and monitoring wells were sampled according to the 

borehole sampling plan, and were subsequently completed as monitoring wells. Table Al-1 

summarizes the work plan designations for each of the drilling locations, with the exception of 

the temporary wellpoints. 

As noted above, a primary objective of the drilling program was to collect geologic data. This @ 
objective was met by collecting continuous split-spoon core samples from 98 of the 114 drilling 
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locations and logging them according to Geotechnical SOP GT.01, Logging AZZuviuZ and Bedrock 

Material. Attachment A-1 presents the final core log descriptions in LOGGER (a geological 

logging graphic software) format. Core was not collected from the remaining 16 locations as 

these were the temporary wellpoint and the drive point locations for the multiple-well test. 

Specific data collection objectives varied according to the four work plan location designations. 

Borehole locations were drilled to define the nature and extent of soil contamination at OU1. 

To meet that objective, a borehole soil sampling protocol (discussed in Section A1.5) was 

designed to provide a complete suite of chemical data. Monitoring well locations were drilled 

to define the nature and extent of ground water contamination at OU1; completed locations have 

been incorporated into the routine monitoring program and are sampled quarterly for chemical 

analysis. Piezometer locations were drilled to provide hydrologic data defining the ground water 

conditions at OU1; water levels are taken quarterly at piezometer locations under the routine 

monitoring program. Pilot hole locations were drilled to determine whether multiple-well tests 

could be run at the locations prescribed by the work plan; the resulting data objectives at pilot 

hole locations (depth to bedrock and the thickness of saturated alluvium) were determined by 

field analysis of core samples. 

Soil sampling at monitoring well, piezometer, and pilot hole locations followed an abbreviated 

protocol (described in Section A1.5) designed primarily to characterize cuttings drummed at 

these sites. 

A1.1.1.3 Deviations From the Work Plan 

Table A1-2 compares the drilling activities undertaken during the Phase III RFI/RI field program 

with the drilling activities proposed in the work plan. The 114 new locations include monitor 

well QWN) attempts that were not completed because of insufficient overburden thickness. 

However, these wells were not sampled as boreholes (BH) and, therefore, are not added to the 

borehole tally. Thus, net deviations included 5 additional boreholes, 8 fewer monitoring wells, 

and 1 less piezometer, as well as 3 fewer combination borehole/monitoring wells, and 29 fewer 

temporary wellpoints. These deviations result in 36 fewer drilling locations than planned. 

Specific deviations from work plan guidelines are discussed below. 
e 
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The net increase of five additional borehole locations resulted from six additional locations and 

one cancellation. The six additional borehole locations included three offsets from original 

locations (30491, 31291, and 31691) and three locations planned as combination 

borehole/monitoring wells that were not completed as wells (30791, 36491, 35191). All three 

of the borehole offsets were necessary because of poor recovery in the original boring 

(Table A1-3). Well completion at location 30791 was canceled due to equipment unavailability 

and location 36491 was canceled because it would have been damaged by construction activities, 

and location 35191 could not be completed as a well due to a shallow depth to bedrock 

(Table A1 -4). 

Four monitoring well locations (31791, 39691, 37891, 39191) were offsets from an original 

location. Table A1-3 references these offset locations by their original locations. Location 

31791 was offset from location 30791, which was not completed as a well due to temporary 

equipment unavailability. Location 39691 was offset from location 38091 because a water main 

was ruptured during initial drilling at location 38091. The remaining two offsets (37891 and 

39191) were necessary because their original locations (33391 and 33091) were not, as 

prescribed by the work plan, completed as bedrock wells. One piezometer location (PZ04) 

prescribed by the implementation plan was canceled prior to drilling because french drain 

construction activities would have destroyed it. Two additional offsets were attempted: 38491, 

as an offset to 38391; and 38791, as an offset to 38691. Both of these offsets were abandoned 

because of shallow bedrock. 

Nine locations prescribed by the work plan were to be initially drilled and sampled as boreholes 

and subsequently completed as monitoring wells. All nine locations were initially drilled and 

sampled according to the borehole sampling protocol, but only six of the nine locations were 

completed as wells. Two of the three locations not completed as monitoring wells (30791 and 

36491) were canceled, the third location (35191) was not completed as a well due to a 

prohibitively shallow bedrock contact (Table A1 -4). 

Forty-five planned temporary wellpoints were to be distributed among 3 testing locations; each 

testing location was to consist of 15 wellpoints on a %foot by 5-foot grid. However, because 

preliminary pilot hole explorations showed that only one of the three planned locations was 
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suitable for multiple-well testing, only one of the three planned testing grids was constructed. 

The sixteenth wellpoint or drive point hole, and the only one assigned a project number (39891), 

was installed for the single-well test run in conjunction with multiple-well testing at Site 1. 

@ 

A1.1.2 Equipment and Procedures 

A1.1.2.1 General 

Ninety-six of the 114 drilling locations were initially drilled using hollow-stem augers equipped 

for continuous split-spoon core sampling following Geotechnical SOP GT.02, Drilling and 

Sampling Using Hollow Stem Auger Techniques. The 18 locations not drilled with hollow-stem 

augers included 2 locations that were drilled manually using a drive hammer (39491 and 39591; 

both were boreholes), and the 16 temporary wellpoint locations that were drilled using solid-stem 

augers (location 39891 and 15 other locations designated as El-5, 01-5, and 11-5 for extraction, 

observation, and injection wells). 

Except for the two manually driven locations and the 16 temporary wellpoints, all locations were 

drilled using mobile B-57 drill rigs. All locations from which continuous split-spoon core 

samples were collected, including the two manually driven boreholes, were sampled using a 

2- 1/2-inch inside diameter (I.D.), 2-foot-long split-spoon sampler. At mechanically augered 

locations, the split-spoon sampler was mounted to a latch box in the lead auger, and a "moss 

system" was used to retrieve the core after each run while leaving the augers in place. At the 

two manually driven locations, the split-spoon sampler was driven directly into the soil. For 

volatile organic (VOC) and geotechnical sampling, a 3-inch-long, 2-1/2-inch-I.D. stainless-steel 

sleeve was placed at the lead end of the split-spoon sampler. 

* 

Sections Al. 1.2.2 through Al. 1.2.7 discuss the specific drilling equipment and procedures used 

at each type of drilling location. As discussed in Appendix A2, gmtechnical sampling followed 

American Society for Testing and Materials (ASTM) D1586 procedures for drive sampling. The 

following discussion does not, however, include explicit reference to drive sampling procedures. 

For a full discussion of geotechnical sampling, and the related modifications of drilling 

procedures, refer to Appendix A2. 
e 
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Handling of DriU Cuttinps 

Drill cuttings from all locations except temporary wellpoints were drummed in accordance with 

Geotechnical SOP GT.08, Handling of Drilling Fluidr and Cuttings, Cuttings generated at 

temporary wellpoints were backfiied into the hole prior to grouting and abandonment. 

Boreholes at temporary wellpoint locations were abandoned according to Geotechnkal 

SOP GT.05, Plugging and Abandonment of Boreholes. 

DescriDtion and Handlinp of Core Samples 

Continuous split-spoon core samples were collected from all locations except the 16 temporary 

wellpoints. Preliminary core log descriptions were written at the drill site by the rig geologist 

and all core not used for chemical sampling was boxed at the site. Wooden blocks were labeled 

and placed in the core boxes to note the beginning and fdshing depth for each box, the 

beginning of each drilling interval, and to represent sections of no recovery. Once returned to 

the field trailer, these boxed cores were described in detail according to SOP GT.01, Logging 

Alluvial and Bedrock Material, by the project stratigrapher. Attachment Al-1 presents finalized 

core logs in LOGGER format. 

Ea uiDment Decontamination 

Drilling and sampling equipment was decontaminated according to Field Operations SOP F0.03, 

General Equipment Decontamination. Sampling equipment was decontaminated prior to each 

use, while drilling equipment (augers, drill stems, drill bits, and all other down-hole equipment) 

was decontaminated before being used at each new borehole location. All drill rigs were 

completely decontaminated before entering each new IHSS according to procedures outlined in 

SOP F0.4, Heavy Equipment Decontamination. 

Abandonment 

All locations not completed as monitoring wells or piezometers were abandoned according to 

Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes. Abandoned locations were 
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marked with stainless-steel identification tags secured to the concrete at the surface. 

Identification tags include the designated 300-series location number, survey coordinates, 

elevation, and date of abandonment. 
a 

Al. 1.2.2 Boreholes 

All drilling at the 48 mechanically drilled borehole locations was accomplished using 6-112-inch 

outside diameter (O.D.) hollow-stem augers equipped with split-spoon samplers. Mechanically 

drilled borehole locations were drilled approximately 3 feet into bedrock. A general provision 

was made in the work plan for completing borehole locations as wells if subcropping bedrock 

sandstones were encountered. All borehole locations were abandoned according to guidelines 

in Gmtechnical SOP GT.05, Plugging and Abandonment of Boreholes. 

Due to diffkulties with rig access, two of the alluvial boreholes (39491 and 39591) were 

sampled using a manual drive hammer setup. Following the hand-auger sampling SOP 

Addendum (SOPA), the 2-1/2-inch-I.D. split spoon was initially equipped with 12-inch 

polybuterate tubes to collect continuous core samples for chemical analyses. After sending 

polybuterate-tubed core samples out for analysis, however, field personnel were informed that 

the analytical laboratory did not consider them appropriate for organics sampling. To provide 

acceptable samples, both locations were redrilled less than 5 feet from the original locations 

(using the same location numbers) using split-spoon samplers equipped with the standard 3-inch- 

long stainless-steel sleeves used for VOC sampling. Following the hand-augering SOPA, manual 

drive hammering was accomplished by attaching the split spoon to a slide hammer and advancing 

it in 1-foot intervals to 10 feet or refusal, whichever came first. 

A1.1.2.3 Alluvial Monitoring Wells and Piezometers 

Alluvial monitoring wells and piezometers were initially drilled to the bedrock contact using a 

6-1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers. As soon as the 

bedrock contact was identified in core samples, locations suitable for well or piezometer 

completion were reamed with an ll-5/8-inch- O.D. auger. After reaming, these locations were 

drive sampled 2 more feet into bedrock according to ASTM D1586 procedures using the split- 
e 
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spoon sampler equipped with 2-1/2-inch-I.D. augers and a 140-pound drive hammer. Drive 

sampling was employed to avoid smearing any of the bedrock clays upward along the walls of 

the boring. Section A1 . 1.3 discusses well and piezometer construction specifications. 

As noted in Table A1-2, 14 proposed monitoring well locations were not actually completed as 

wells (see Section A1 . 1 .3.2). Locations not suitable for well completion were not reamed, and 

drive sampling was not necessarily employed for bedrock sampling. 

A1.1.2.4 Bedrock Monitoring Wells and Piezometers 

Bedrock wells and piezometers were initially drilled a minimum of 3 feet into bedrock claystone 

using 6-1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers. After drilling 

3 feet into bedrock, holes intended for completion as bedrock wells or piezometers were reamed 

with 14-inch-O.D. augers. Twelve-inch steel surface casing was then installed according to 

Geotechnical SOP GT.03, Isolating Bedrock from Alluvium with Grouted Suface Casing. 

Following Geotechnical SOP GT.03 guidelines for installing large-diameter surface casing, a 

mixture of cement and reduced pH bentonite grout was pumped into the borehole prior to 

emplacement of the surface casing. Stainless-steel centralizers were placed 2 feet from each end 

of the casing to ensure a minimum 2-inch annular space. Once the casing was in place, the 

cement-grout mixture was forced out through pre-drilled ports at the base of the casing and into 

the annulus by pushing a plug down through the casing to the bottom of the hole. The annulus 

was topped off to the surface if necessary, and the cement grout was allowed to harden for a 

minimum of 24 hours. 

Drilling through and below the surface casing was accomplished using 6-112-inch-O.D. hollow- 

stem augers equipped with split-spoon samplers. After reaching total depth, bedrock wells were 

installed according to Geotechnical SOP. GT.06, Monitoring Well and Piezometer Installation. 

Section A1.1.3 discusses the installation procedures in detail. 

--. 
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A1.1.2.5 Combination Boreholeklonitoring Wells m 
Combination borehole/monitoring wells (seven total) were drilled in the same fashion as alluvial 

monitoring wells, using 6-1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers 

from ground surface to the bedrock contact, and then drive sampling 2 feet into bedrock. They 

are distinguished from the other wells because soil samples were collected according to the 

borehole sampling protocol rather than the abbreviated monitoring well protocol. 

Section A1 . 1.2.1 discusses the distinction between these two sampling protocols. 

A1.1.2.6 Pilot Holes 

All drilling at pilot hole locations was accomplished using 6-1/2-inch-O.D. hollow-stem augers 

equipped with split-spoon samplers. Drilling procedures at pilot hole locations were tailored to 

meet specific data needs (depth to water table and depth to bedrock); following these general 

guidelines, each pilot hole was drilled between 2 and 3 feet into bedrock. 

A1.1.2.7 Temporary Wellpoints 

Procedures and equipment used to install temporary wellpoints generally followed the guidelines 

of Technical Memorandum 3, Multi- Well Pumping Test Plan (DOE 199 1). Temporary wellpoint 

locations were frrst drilled to within 1 foot of the water table elevation using 4-inch-O.D. solid- 

stem augers. Wellpoints were supposed to be driven into the saturated zone from that point. 

Boulders and cobbles, however, made it necessary to auger guide holes to near total depth at 

some locations. Stainless-steel wellpoints (1-1/2-inch O.D.) were placed in the guide holes and 

driven with a 140-pound drive hammer to final depth while held in a vertical orientation. After 

completion of multiple-well testing, the wellpoints were removed from the ground. 

A1.1.3 Monitorinp Well and Piezometer Installation 

A total of 22 alluvial monitoring wells, four bedrock monitoring wells, three alluvial 

piezometers, and two bedrock piezometers were installed. Monitoring wells and piezometers, 

distinguished only by the intended data collection objectives, were constructed to meet the same 
0 
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specifications outlined in Geotechnical SOP GT. 06, Monitoring Well and Piezometer Installation. 

Completed monitoring wells and piezometers were labeled with the appropriate 300-series project 

number on the protective casing as well as the concrete pad; locks were installed to deter 

tampering. 

Al.  1.3.1 Construction Specifications 

Figure A1-2 illustrates the general features of an alluvial well completed in accordance with 

Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation. Moving down from the 

surface, the annular space is occupied by the following materials: a concrete surface seal, 

bentonite grout, a bentonite seal above the filter pack, and a filter pack made of 16-40 gradation 

silica sand. Bedrock wells are constructed in the same fashion, except that the bedrock is 

isolated from alluvial materials with grouted surface casing installed according to Geotechnical 

SOP GT.03, Isolating Bedrock from Alluvium with Grouted Suvace Casing. 

SOP GT.06 guidelines for monitoring well and piezometer construction are provided in terms 

of thicknesses for each of the materials placed in the annular space. Guidelines current at the 

time of this report are as follows: the surface seal is to extend between 1-1/2 and 3 feet below 

ground surface, the bentonite seal is to be at least 2.0 feet thick, the filter pack is to extend at 

least 6 inches above the top of the screen, and the sump is to be 2 feet long. Stainless-steel 

centralizers were installed above and below the well screen. Section A1.1.3.2 discusses 

deviations from SOP specifkations. 

A1.1.3.2 Deviations From SOP Guidelines 

The comparison of well and piezometer constructions to SOP guidelines is complicated by the 

fact that Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation, has been 

revised by document change notices (DCNs) since the initiation of the Phase III field 

investigation at OU1 (Figure A1-3). Deviations discussed below are based on comparisons to 

current SOP guidelines; relevant DCNs are, however, noted where appropriate. 
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Surface seals in three wells (31791, 33691, 35991) extend more than the maximum 3 feet below 

ground surface. In all three cases, the surface seal was made slightly more than 3 feet in order 

to meet the top of the bentonite seal. These minor deviations from Geotechnical SOP GT.06 

guidelines were made only when strict compliance with SOP guidelines would have required 

placing less than 1 foot of bentonite grout above the bentonite seal. 

@ 

Three wells (30991, 33691, and 34791) have less than the minimum 6 inches of filter pack 

above the top of the screen. All three of these wells were, however, constructed prior to 

implementation of Geotechnical SOP GT.06 DCN 91.06 (effective November 8, 1991), which 

was the first time a specific lower limit (6 inches) was set for the amount of filter pack required 

above the top of the screen. 

Fifteen of the 31 completed well and piezometer locations have sumps that are not exactly 2 feet 

long. All 15 of these locations have sumps extending approximately 2.4 feet below the screen. 

This deviation from SOP guidelines was due to an equipment lot change. 

A1.1.3.3 Deviations From the Work Plan e 
Seventeen of the 40 well locations, including 3 locations planned as combination 

borehole/monitoring wells, were not completed as wells. Table A1-4 lists all 17 of these 

locations and provides brief explanations as to why the wells were not completed. 

Eleven of the 17 planned wells were not completed because of prohibitively shallow bedrock 

contacts. Following current Geotechnical SOP GT.06 guidelines, Monitoring Well and 

Piezometer Installation as illustrated in Figure A1-3, the minimum thickness of alluvium 

required for completion of an alluvial well is 6.0 feet. However, as also illustrated in Figure 

A1-3, the minimum alluvial thickness required for alluvial well completion was 8.5 feet until 

Geotechnical SOP GT.06 DCN 91.06 (effective November 8, 1991) was instituted. 

The only two locations (38691 and 38791) that were abandoned due to prohibitively shallow 

depths to bedrock (although they had more than the prescribed minimum 6.0 feet of alluvial 

cover) were both drilled prior to the institution of DCN 91.06. However, because the depth to 
@ 
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bedrock in both of these locations was less than the pre-DCN 91.06 minimum 8.5 feet, neither 

could have been completed in conformance with SOP guidelines at the time they were drilled. 

Bedrock was encountered at less than the current minimum of 6.0 feet at each of the remaining 

nine well locations that were abandoned due to shallow bedrock contacts. 

The remaining six abandoned well locations were not completed for reasons other than 

insufficient alluvial thickness. Well completions at locations 30791 and 36491 were canceled; 

at location 30791 because the necessary field equipment was temporarily unavailable, and at 

location 36491 because it would have been destroyed by the construction of the french drain. 

Location 38091 had to be abandoned because a water main was ruptured during drilling, and 

location 38391 was not completed because poor recovery did not provide a well-constrained 

depth to bedrock. 

The final two locations planned but not completed as wells, 33091 (MW28) and 33391 (MW27), 

were slated to be the first bedrock wells installed during the Phase III field investigation at OU1. 

Both locations were abandoned because guidelines for surface casing were not yet communicated 

to field personnel. Both locations were later offset and dril led; the prescribed bedrock wells 

were then installed at these offset locations (37891 and 39191). 

Location 39691 (MW20), initially slated for completion as an alluvial monitoring well, was 

screened in bedrock within a subcropping sandstone. Although location 39691 was not screened 

in alluvium as planned, the work plan did require that wells be completed in subcropping 

sandstone units to evaluate the potential for downward migration of contaminants into bedrock. 

Therefore, screening the subcropping sandstone rather than true alluvial material at location 

39691 was a reasonable modification of the work plan as it followed a contingency plan that was 

explicitly stated in the work plan. Well 31891 (BH04/MW02) was also screened within a 

subcropping sandstone. 

,\ \ 
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A1.2 SAMPLING 

@ 
A1.2.1 Soil Samding 

Soil sampling followed WOI= plan guidelines. A broad suite of soil samples was collected from 

those locations designated as boreholes. Locations designated as monitoring wells, piezometers, 

and pilot holes were sampled according to an abbreviated sampling protocol designed to 

characterize cuttings drummed at the site. Soil samples were not collected at temporary 

wellpoints, because no cuttings were drummed at these sites. 

Collection, containerization, preservation, handling, and shipping methods were standardized 

according to SOP guidelines for each sample type. Sample intervals varied according to the 

purpose of the drilling location. Figures A1-4 through A1-6 show typical sampling intervals. 

A1.2.1.1 Analytical Suites 

e The "full suite" of analyses specified in the work plan is divisible into five distinct groups of 

analyses: volatile organics (VOCs); semivolatile organics (SVOCs), including acid extractables, 

baseheutral extractables, and pesticides/PCBs; radionuclides; metals; and indicators, including 

what the work plan calls "other inorganics" and "indicators." Table A1-5 lists the individual 

chemical parameters analyzed in each one of these five groups. Analytical procedures were to 

follow guidelines listed in the General Radiochemistry and Routine Analytical Services Protocol 

(EG&G 1990). 

The work plan originally called for a full suite of analyses at borehole locations, and only VOC 

analyses at monitoring well, piezometer, and pilot hole locations. Technical Memorandum 

No. 1 (DOE, 1991b), the chemical analysis plan, modified these guidelines to exclude SVOC 

analyses from the general borehole sampling protocol. Only locations specifically noted in the 

chemical analysis plan were to be analyzed for a full suite of analytes, including SVOCs. Table 

A1-6 summarizes the actual soil sampling activities undertaken during the Phase III field 

investigations at OU1. Section Al.2.1.6 identifies and discusses deviations from the work plan 

or chemical analysis plan. 
1) 
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A1.2.1.2 Collection Methods 

The two main types of soil samples taken for chemical analyses were 6-foot composite samples 

and 3-inch-long discrete samples collected in stainless-steel sleeves. Six-foot composite samples 

were taken for SVOC, metals, radionuclide, and indicator analyses. Stainless-steel sleeve 

samples were collected for VOC analyses. Containerization and handling procedures followed 

applicable guidelines in Field Operations SOP FO. 13, Containerization, Preserving, Handling, 

and Shipping of Soil and Water Samples. 

Composite sampling involved collecting material from each of three consecutive 2-foot split- 

spoons. Each core was first peeled with a stainless-steel putty knife to remove any suficial 

material smeared onto the outside of the core. Core material was then collected with a clean 

putty knife and homogenized in a stainless-steel bowl. Typically, one-quarter to one-half of the 

core in each spoon was removed for the composite sample; the remainder of the core was 

preserved in a core box for detailed logging by the project stratigrapher at the OU1 field trailer. 

All putty knives and bowls were decontaminated in the field between samples according to Field 

Operations SOP F0.03, General Equipment Decontamination, and sampling technicians changed 

gloves before collecting each new composite sample. 

Following Geotechnical SOP GT.02, Drilling and Sampling Using Hollow Stem Auger 

Techniques, discrete samples for VOC analyses were collected in 3-inch stainless-steel liners 

placed inside the split-spoon samplers prior to drilling. Immediately after the core was opened, 

scanned, and measured, the stainless-steel liner was removed from the spoon and its exposed 

ends covered with sheets of teflon and capped. The capped sample was then wrapped with black 

electrical tape, labeled, recorded, bagged, and placed in a cooler chilled to 4°C. 

A1.2.1.3 Containerization, Preserving, Handling, and Shipping 

Sampling procedures were designed and executed in accordance with Field Operations SOP 

FO. 13, Containerization, Preserving, Handling, and Shipping of Soil and Water Samples. VOC 

samples were collected and shipped in a capped stainless-steel sleeve, and radionuclide samples 

were collected in 500-milliliter (ml) amber jars. Samples for metals, SVOC, and inorganic 
- 1  
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analyses were collected in a single 250-ml amber jar. All samples were labeled, recorded, 

bagged, and placed in coolers immediately after collection. Samples collected for radiological 

analyses (both the low-volume screening samples discussed in Section Al.9 and the high-volume 

analytical samples discussed in Section Al.2.1.2) were placed in a nonchilled cooler; all other 

samples were placed in a cooler chilled to 4°C. 

@ 

A1.2.1.4 Borehole Sampling Intervals 

At locations designated as boreholes, continuous 6-foot composite s a m p , ~  were collectec from 

the entire drilling depth. After three 2-foot runs, the full 6-foot composite sample was 

homogenized and divided into three containers: a 500-ml amber jar for radionuclide analyses; 

a 250-ml amber jar for metals, SVOC, or inorganic parameter analyses; and a 120-ml plastic 

bottle for radiological screening. Below the water table or bedrock contact (whichever was 

encountered first) composite samples consisted of radiological screening samples only. 

Stainless-steel liner samples for VOC analysis were collected from borehole locations at the base 

of the 0- to 2-foot run and every 4 feet thereafter until either the water table or the 

alluvium/bedrock contact was encountered. In addition, one VOC sample was collected directly 

below the water table and one directly below the alluvium/bedrock contact. 

a 

A1.2.1.5 Monitoring Well, Piezometer, and Pilot Hole Intervals 

At locations designated as monitoring wells, piezometers, and pilot holes, VOC samples were 

collected only at the water table and bedrock contact depths. Just as in borehole locations, 

continuous 6-foot composite samples were collected through the entire drilling depth; however, 

composite samples from these nonborehole locations were collected solely for radiological 

screening. 

A1.2.1.6 Deviations From the Work Plan 

Table A1-2 summarizes the actual sampling. Sampling intervals followed protocols as closely 

as possible. Locally poor recovery, however, did not allow for strict compliance in some cases. 
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The only systematic deviations from the work plan or chemical analysis plan were made as a 

result of lack of finalization of SVOC sampling protocols. This lack of definitization was due 

primarily to the fact that drilling operations began before the final version of the chemical 

analysis plan was available. 

As noted above, the chemical analysis plan modified work plan guidelines to exclude SVOC 

analyses from all but a select list of borehole locations. Until the chemical analysis plan was 

made available, field personnel were provided with a tentative list of locations where SVOC 

analyses were to be taken. Because preliminary guidance was conservative, SVOC analyses 

were requested at nine locations that were not specified for SVOC analyses in the chemical 

analysis plan (30091, 30391, 30491, 30591, 32991, 33191, 34891, 36391, and 39491). Two 

additional locations (30191 and 32191) had been drilled and sampled prior to receiving the 

preliminary guidance for abbreviating SVOC sampling. 

In two instances (at locations 36491 and 36991) preliminary guidance authorizing deletion of 

SVOC sampling was at variance with the chemical analysis plan. Following preliminary 

guidance, but deviating from the chemical analysis plan, SVOC samples were not collected from 

those two locations. 

Aside from the systematic changes in SVOC sampling, deviations from the analytical protocol 

occurred only at four locations. Indicator analyses were inadvertently not requested at borehole 

location 39591, and there were three monitoring well locations (31191, 34791, 38091) where 

no soil samples were collected. Location 38091 was not sampled because a water main was hit 

during drilling; an offset location (39691) was sampled as planned. Poor recovery at both 

location 31191 and location 34791 did not allow for collection of the prescribed samples. 

A1.2.2 Water SamDlkw and Well DeveloDment 

Water sampling and well development was accomplished under the routine monitoring program. 

The program involves quarterly and sometimes monthly rounds of water sampling: well 

locations are sampled using procedures referenced to Groundwater SOP GW.05, FieM 

Measurement of Groundwater Field Parameters, and GW .06, Groundwater Sampling, surface 
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water stations are sampled using procedures referenced to Surface Water SOP SW.02, FieM 

Measurement of Surface Water Field Parameters, and SW.03, Surface Water Sampling, and 

water levels are taken at piezometer locations according to Groundwater SOP GW.01, Water 

Level Measurements in Wells and Piezometers. Monitoring wells and piezometers are developed 

during each round of sampling according to Groundwater SOP GW.02, Well Development. 

@ 

A1.2.3 Geotechnical and Total Orpanic Carbon Sampling 

At locations 37391,37491,37591, 37691, 37891,37991,38091,38591,38991,39091,39191, 

and 39691, geotechnical and total organic carbon (TOC) samples were taken in addition to the 

samples described above. Appendix A2 discusses the sampling protocol, testing procedures, and 

results of the geotechnical sampling. TOC sampling procedures followed guidelines in the TOC 

field sampling plan (see Section 1.3.11 of this report). 

Because the results of TOC analyses are applied to fate and transport modeling in conjunction 

with geotechnical data, TOC sample intervals were chosen to correspond with the geotechnical 

samples (Figure A2-2). Unlike the geotechnical samples, which are collected as discrete samples 

similar to VOC samples, TOC samples were taken as composites from up to 6 feet of continuous 

core length. TOC samples were collected using the same procedures for standard composite 

samples (see Section A1.5.2). TOC samples were assigned separate sample numbers even when 

they were collected in the same 6-foot interval as a normal composite sample. Each TOC 

sample was containerized in a 500-ml amber jar for chemical analysis and a partially filled 

120-ml plastic bottle for radiological screening. 

a 

A1.2.4 Miscellaneous Sampling 

As prescribed by the work plan, additional samples collected during the Phase III field 

investigation included samples of effluent from the Building 881 footing drain as well as samples 

of Coherex, a commercially available dust suppressant previously used at OU1. Footing drain 

effluent samples were collected by lowering a bailer down through a manhole access located 

approximately 150 feet south of Building 881. Suspected as a potential source of VOC 

contamination, effluent samples were Collected, handled, and shipped as VOC samples in two 
@ 
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40-ml glass vials. Coherex, which previously has been implicated as a potential source of 

toluene contamination at OU1, was sampled by pouring material directly from the storage drum 

into sample containers. Two 40-ml glass vials were collected for VOC analyses, and three 1- 

liter amber glass bottles were collected for SVOC analyses. 

A1.2.5 Oualitv Assurance/Oualitv Control Sampling 

Following guidelines presented in the Quality Assurance Addendm (QAA) (EG&G 1991b), 

quality control (QC) samples were incorporated in the sampling program as trip blanks, 

equipment rinsates, and field duplicates of composite samples. Soil blanks prescribed by the 

work plan were not used because standardized soil was unavailable. Appendix D presents the 

results of the QC sampling. 

Each day that VOC sampling was planned, trip blanks consisting of two 40-ml VOC vials were 

filled with distilled water at the field trailer and placed inside the cooler chilled to 4°C where 

VOC and 250-ml composite samples were to be stored in the field. Trip blanks were kept with 

the samples and shipped together with them to the laboratory to be analyzed for VOCs. 

One rinsate sample was collected at each location site selected for SVOC analyses to evaluate 

sampling equipment as a possible source of phthalate contamination. Rinsate samples consisted 

of distilled water poured through a decontaminated split-spoon sampler with a VOC liner. 

Following Gwtechnical SOP GT.02, Drilling and Sampling Using Hollow Stem Auger 

Techniques, rinsate water was collected in a stainless-steel bowl and then transferred to 1-liter 

amber bottles. 

Duplicate composite samples were typically collected in addition to the regular composite 

samples in one 6-foot interval per borehole. Duplicates were collected in 250-ml amber jars and 

were analyzed for the same suite of analytes as the original composites. 
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A1.2.6 Radiation Screeninp Samples e 
All samples except trip blanks had corresponding radiological screening samples that were 

collected in 120-ml plastic bottles. Radiological screening samples for composite samples were 

collected from the same bowl of material collected for the actual composite sample. Screening 

samples for stainless-steel sleeve samples were collected from the core directly above the sleeve. 

Radiological screening samples were shipped to a laboratory for screening each day that samples 

were collected. Results were turned around in 24 hours. No samples were shipped off site until 

their corresponding radiological screening sample results were received. Once the screening 

results were received, laboratories were chosen according to the guidelines presented in Field 

Operations SOP FO. 18, Environmental Sample Radioactivity Content Screening. 

A1.3 DATA AVAILABLE 

Attachment Al-1 includes data packets for each of the boreholes, monitoring wells, piezometers, 

and pilot holes for the Phase III RFI/RI field investigation at OU1. Each data packet is prefaced 

by an index sheet showing the data available for that location. Data include geologic borehole 

logs completed by the project stratigrapher (presented in LOGGER format), natural gamma ray 

and caliper geophysical logs run in the bedrock boreholes, and finalized well construction 

diagrams. Data packets are arranged in numerical order by borehole/well location number. 

a 
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Appendix A I 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 

Piezometer Location Number. N/A 

31391 (abandoned) 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 31491 

Piezometer Location Number: N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& WeU Construction Summary 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 31791 

Piezometer Location Number: N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d WeU Construction Summary 



Appendix A l  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31691 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NfA 

Data Available: 

- 6' Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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INDEX OF DATA 

Borehole Location Number 

Monitoring Well Location Number: 

Piezometer Location Number: 
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Data Available: 
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Borehole Location Number: NIA 

Monitoring Well Location Number: 31891 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31991 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 
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- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 
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Data Available: 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32291 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32391 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 32591 

Piezometer Location Number. N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 
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INDEX OF DATA 

Borrhole Location Number: 32691 

Monitoring Well Location Number: NIA 

Piemmeter Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geaphysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33791 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix Al 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number 
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Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



I 

I Ill 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32991 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Fonnat) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33091 

Monitoring Well Location Number: NIA 

Piezometer Location Number NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

33191 

NIA 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Fomat) 

- Geophysical Log 

- Well Construction Summary 
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Driliing and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33291 

Monitoring Well Location Number: NIA 

Piezometer Location Number, NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33391 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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AppendixAI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 33491 

Piezometer Location Number: N/A 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- CJ We11 Construction Summary 
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U.S. Department of Energy 
Rocky Flats P b t  

Fonn GI6A 

Groundwater Monitoring Well urd Piezometer Report 

- I d 1  748079 7679 n. %F 
33491 

OU1 h u  111 RFVRl -1% 
881 Hillridr trtlng 2084882.881 8 n. wcll No. toica 
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mFd J. Wingor Dar 9.10-91 
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J. Olterprrn Dar 7-21-92 &+ l ~ m l  0 - 11.4 tl. 
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11.5 in. 

11.4 n. 

NA 

2.9 ft. 
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6.1 fl. 

1-0 silica mind 
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2.07 in. 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33591 

Monitoring Well Location Number: N/A 

Remmeter Location Number. N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysicalhg 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NJA 

Monitoring Well Location Number: 33691 

Piezometer Location Number NJA 

Data Available: 

e Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 
0 

Well Construction Summary 





f 
i 

i 
i l  
' i  3 

No rewvery fcr this intervol 
lot01 kp : 10 9 ft 



U.S. Department of Energy 
Rocky Flats Plant 

F m  CX6A 

Groundwater Monitoring Well and Piezometer Report 
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Ekv*m d top d w r k e  clrmghwr pipe 

t-kighl of top of suhce u~~ng/nwr pipe 
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Surface casing ID 

Type d lufface wing 
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NA 
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6.1 ft. 
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Sch.dul0 40 PVC 
0.01 in. horizontal Jot 

2.07 In. 
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2.40 R. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 33891 

Piezometer Location Number. NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Cons*mction Summary 
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U.S. Department of Energy 
Rocky Flats Pbnt 

C a m  CX6A 

Groundwater Monitoring Well d Piezometer Report 

OU1 Phaw 111 AFVRl Ncnthing 747960.6244 R. p v  - I d 1  

wcil No. 33891 

AqUlfCr 

k@IntmaI O-11.6ft. 

2084640.6464 n. 
Alluvial 

881 Hilludr bang 
Rotcd 
Loaton 

0-13-91 OllglNl Depfi ".'" 
Diu s13.91 

7-21-92 

Dir cmpkpcd 
J. Uwinprr htpdcd bv 
J. mtrmrrn Daw -by 

EkvAm d top d surface casin#riwr pipe 

He@ oftop d surface ain#riw pipe 
&ow p n d  surfwe 

&@I d S U ~  seal be&w p n d  suurface 

Type d surface seal 

Surface casing ID 
Type d surface wing 

Riser pipe ID 

Type of riser pipe 

Bachdcdimeta I 4  Dcpthdbaehok 

5Q30.54 ftJ5929.94 n. 
3.0 RJ2.25 ft. 

2.9 ft. 
Concrete 

6.25 in. 
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2.0 R. 
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Schodulo 40 PVC 
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11.6 ft. 

2.9 R 
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6.0 R. 
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2.07 In. 
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AppendixAl 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33991 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

34091 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- WeU Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Fomat) 

- Geophysical Log 

- Well Construction Summary 
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Appendix Al 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34391 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AX 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 





Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 34591 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form a 6 A  

1 of 1 
34591 

OU1 Phase 111 RFVRl Norlhing 748462.1375 tt. %e - Vm 
Oolia, 881 Hillsidr baing 2085620.5622 n. Mcll No. 

Aqu I fer Alluvial tae completed 9-19-91 Or1girvl De* 11 3 n. 
rspcr4 by J. Uhlinger Date 9-19-91 

Med by J. Ostergren Date 7-21 -92 ~epthlnterval 0- mft. 

I I  

/ I  
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Alluvial gravel, 
sand, and day 

Topofbodrock= 
8.2 n 

CJayrtono { 

Ekvation of top of surface cas iwriw pipe 

Height of top of surface casinglriw pipe 
above ground surface 

Depth d surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface caring 

Deph of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diamelef I+ Depth of borehole 

+- 
4- Typeofbackfill 

Approximate depth of 2-inch 
i 

7- stainless r ~ e e ~  centralizer 

L Elevation@bOUan of seal I 
Type of filler padc 

Depth d lop of filler pack 

Elevatto&&top of screened seaon 

Type of KTcened sectm 

Devrlbe OpmlW 

kreend sectmn ID 

E l e v a t r ~ b o P o m  of screened sei3cm 
Appmimaie aph d 2-10m 

Len@ of blank sectmn 
- stainless sled cenvalizer 

2.95 n. 
Concrete 

6.25 in. 
Steel 

2.0 n. 

2.07 in. 
Schedule 40  PVC 

11 .S in. 
i i . 3 n .  

NA 

2.95 ft. 
0.25 in. bentonite pellets 

6.0 n. 

16-40 silica sand 

6.0 n. 

6.9 Ct. 
schedule 40 PVC 
0.01 in. horizontal dd 

2.07 in. 
8.9 n. 

2.4 n. 
Ekvat~o~@bUIan of plugged blank section 

Type of backfill below obrervltm p p  

11.3 n 
11.3 n. 

11.3 n. 

depth man of sand column .------- 

NA 

9-1a91 4 _"r E l e v a l i a  

fD= 11.3h 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34691 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NJA 

Monitoring Well Location Number: 34791 

Piezometer Location Number: NJA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d WeU Construction Summary 

0 
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U.S. Department of Energy 
Rocky Flats Plant 

F m  CT6A 

Groundwater Monitoring Well and Piezometer Report 

Out Phase 111 RFLlRl Nod ing  740376.5147 ft. - 1 of 1 
34791 

hrc t  
Location 881 Hillsdo baing 2085521 .is55 n. Wll No. 

Date Canpleted 920-91 
Inspected by J* UNlnger Date 920-91 

C M e d  by J. Oatergren Date 

Original Depth 11 ft. Aquifer Allwial 

bpth Interval 0 - 11 .O ft. 7-21-92 

I 
Alluvial gravel, 
sand, and clay 

Clay stono I 
t 

Dry91991 4 ------- 

TD= 11.on I 

Elevation of top of surface c;uing/riur pipe 

Height of top of surface casing/riw pipe 
above p n d  surface 

Depth of 5urface seal below gwnd surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Deph of surface casing belaw gwnd 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

Apx imate  depth of 2-inch 

I+ 
1- stainless steel centralizer 

Elevation@op of seal 

E l e v a t i e b o a a n  of seal 

i-[ Type of seal 

Type of filter pack J Depth of top of filler pack 

Type of Iclcened section 

Describe openings 

kmned section ID 

E l e v a i o & & U l m  of xremd section 
Approximate I apth e 2- inh 4- stainless steel centralizer 1 Length of blank Mion 

5954.39 ftf5953.91 ft. 

3.0 ttf2.52 ft. 

2.8 ft. 

Concreto 

6.25 in. 

Steel 

2.0 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

11.oft. . 

NA 

2.8 ft. 

0.25 in. bentonite pellets 

5.9 ft. 

16-40 silica sand 

5.9 ft. 

6.0 ft. 

Schedule 40 PVC 

0.01 In. horizontal dot 

2.07 In. 

8.0 ft. 

2.42 ft. 

I +-, E l e v e b o a a  of plugged b lad  rcwn 10.42 ft. 

I E I e v a t i e b U l m  of sand column 11 .o n. 
NA - Type of backfill below -ion pipe 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

34891 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 







Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34991 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 
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Appendix A I 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35091 

Monitoring Well Location Number: N/A 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35291 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 35391 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

0 
- 
- d Well Construction Summary 
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

F a  G16A 

Rocky Flats Plant 

1 of 1 

Alluvial 

OU1 Phase 111 RFVRI Nuthing 740010.7387 ft. p* - 
20~907.0046 n. Well No. 35391 Roica 

881 Hllldde Easting LoUlion 
Date Canpieled 425-91 
w d b y  K. Maley Date 92591 

Checked bv 

original Deplh 10.5 ft. Aqu ik  

J. Ostergren Daw 7-21-92 kpth Interval 0 - 10.5 ft. 

Alluvial gravel, 
sand, and clay 

Top af bodrock = 

Clayrtorn 

Elevation of lap d surface casinghiser pipe 

Height of top of surface casinglriser pipe 
lbove p n d  surface 

Depth of surface seal below 

Type of surface seal 

Surface casing ID 

Type of surface casing 

surface 

Riser pipe ID 

Type of r i m  pipe 

Borehole diarrteter 

Depth of borehole 

Type of backfill 

Approximate deph of 2-inch - stainless steel centralizer r Elevati-op of seal 
Type of seal 

L Elevatior@boam of seal 

Type of filter pack 

Depth of top of filter pack 

Elevatiot@top of screened se~~ion --- 

5963.83 ft15963.03 ft. 

3.3 n~2 .5  ft. 

2.4 tt. 

Concrete 

6.25 in. 

Steel 

1.7 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

10.5 ft. 

NA 

2.4 ft. 

0.25 in. bentonite pellets 

5.5 n. 

16-40 ailica sand 

5.5 n. 

6.1 tl. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 In. 

8.11 n 

2.39 R. 

EkvaIio@boam d plugged b lad  section 

E k v a t i o @ & U m  of sand column 

10.5 n. 
10.5 ft. 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

35491 

N/A 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Wo recovery ftr this intervol 

lotol oepth 10 4 ft 



Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35591 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



I 

No recovery for this intervol 
lotol  Depth 2 6 3 f t  



Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 35691 

Piezometer Location Number: NIA 

Data Available: 

_r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d WeU Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CK6A 

1 of 1 OU1 Phese 111 RF VRI Norching 74779s.9597 n. page - 
881 Hillslde b5llng 20~005.3620 n. MI1 No. 35691 

K. Mdey Date 82691 

Rofca 
Loutm 
Date Canpleted 9-2frQl 

Checked by J. Ostergren Date 

Original ~eplh 30.3 ft. Aquifer Alluvial 

lnspeacd by 
Depth Intenmi 0 - 30.3 tt. 7-21-92 

I 
Alluvial gravel, 
sand, and clay 

9-26-01 

/ I  
Silty daystam 

TD=30.3R I 

Elevation of t q ~  of surface clring/rilcr pipe 

Height of top of surface casing/riser pipe 
above p u n d  surface 

Deph of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of risw pipe 

Borehole d i m e r  

Deph of borehole 

Type of backfill 

I 4  +-- 
m i m a t e  depth of 2-inch 7- stlinks steel cenuaiizer 

L E l e v a t i o n @ o U m  of seal 

Type of fiher pack 

Depth of top of fi her pack 

~kvation@jtop of smened mion 

Type of scremed KC(ion 

Devribe openings 

Screened sec~ion ID 

Elevattofoboaom of s c r d  m i o n  

Lengthofblank wdon 

5941.86 ftJ5941.36 ft. 

3.1 ttJ2.6 tt. 

3.0 tt. 
Concrete 

6.25 in. 

Steel 

1.9 n. 

2.07 In. 

Schedule 40 PVC 

11.5 in. 

30.3 tt. 

Grout 

10.4 tt. 
0.25 in. bentonite pellets 

13.4 ft. 

16-40 silica sand 

13.4 n. 

15.58 tt. 
Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

26.56 n. 

2.4 R 

I +- Elcvat-boam of plug@ blank vclion 28.96 ft. 

A E k v a t i o n @ m U m  of sand column 28.96 11. 

Natural 4- Type of bacHill below observation ppe 
I E k v * e o f h o k  30.3 tt. 

No? to SCRIO 

Y5192,. 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35791 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

0 Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 





No recovery tor this intervol 
lotol Depth 1 16 3 ft 

a 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

35891 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

N/A 

35991 

NIA 

Data Available: 

0 Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- J WeII Construction Summary 



c c  
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pf I No recovery fa this inteivol ' 
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U.S. Department of Energy 
Rocky Flats Plant 

F a  CT6A 

Groundwater Monitoring Well and Piezometer Report 

I d 1  
35991 
Alluvial 

748056.6558 ft. PW - OUl Phase 111 RFVRl Northing 
881 Hillside EdStlng 2083755.8410 ft. Well No. 

Rorca 
Location 
Date Completed 10-1-91 OrlglMi oepdr I6.l ft. 

Inspecred by K. Maley Date 

Checked by 

Aquifer 
10-1-91 

J. Ostrrgren Date 7-21-92 kpth Interval 0 - 16.1 ft. 

Alluvial gravel, 
sand, and clay 

Topofbed&- ' 

I 
! 

12.15 R. 

Uaystorn 

Dry 10-1-91 ------- 

Elevation of top of surface casinglrim pipe 

Height of top of surface casing/riur pipe 
abow p n d  surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of s u k e  casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backtill 

+ximate depth of &inch - stain~ers steel centralizer 

Type of filter pack 

Depth of top of I her p c k  

3.67 R. 

Concrete 

6.25 in. 

Steel 

1.43 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 
16.1 n. 

NA 

3.67 ft. 

0.25 in. bentonite pellets 

6.5 ft. 

16-40 silica sand 

6.5 ft. 

8.68 

Sch@dulo 40 PVC 

0.01 in. horizontal dot 

2.07 in. 
13.7 ft. 

2.4 ft. 

Elevation@boaan d plugsed blank section 16.1 ft. 

Ekvat&boaan d sad column 16.1 n. 
NA 

16.1 R 



Appendix Al 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36091 

Monitoring Well Location Number: NIA 

Plezometer Location Number: NfA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 36191 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

0 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

F m  G16A 

Groundwater Monitoring Well and Piezometer Report 

OU1 Phase 111 RFLlRl Nothing 7 4 8 0 9 0 . ~ 2  n. pigc 7 1 of 1 
20841 98.4737 ft. wcll No. 36191 

bra 
LOOW 881 Hillsdo bSllng 

DateCunpkted OrIglNI Depth 17.0 ft. Aquifer Alluvial 
Date 1 Gb9l Ins- by K- Malry 

ChedvdbY 
J. Ostergren Date 7-21 -92 kpth I m a l  0 - 17.0 ft. 

I Alluvial gravd, 
sand, and day 

T 

I Top of bedrodc - 
t 14.0 R 

C l a y d m  

dry lo-391 4 ------- 
TD I 17.0 ft. I 

Elevation of top of surface casinghism pipe 

Height of top of surface caring/riur pipe 
&ove p n d  rurface 

5965.69 ftJ5965.17 ft. 

2.8 ftJ2.28 ft. 

I 

Depth of surface seal below p n d  surfxe 

Type of rurface seal 

Surface casing ID 

Type of surface caring 

Depth of 5urface casing below p n d  

Rism pip ID 
Type d riser pipe 

Borehole diameter 

Depth of behole 

Type of backfill 

Approximate depth of 2-inct1 - stain~nr steel cmvaiizer 

I 
Type of lher pack 

Depth of top o f  filter pack 

Ekvation@top d d Uaim 

Describe opnings 

-Tp!dKmnedKction 

- k - 4  M i o n  ID 

3.0 11. 

Concrete 

6.25 in. 

Steel 

2.2 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

17.0 ft. 

Grout 

4-45 ft. 
0.25 in. bentonite pellets 

7 A R. 

16-40 crilica sand 

7.4 R 

9.52 
schedule 40 PVC 

0.01 in. horizontal dot 

2.07 in. 
14.6 ft. 

2.4 n. 



Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36291 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36391 

Piezometer Location Number: N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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F a  G[6A U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

OU1 Phase Ill RFllRl Northing 748042.111 8 ft. pw - 1 of 1 
36391 

h r c a  
LooCan 881 Hillude brtlng 2084293.9581 R. Wll No. 

Aquifer Alluvial Date -4 10.f3-g1 0rtgi-1 ~ e p h  29.8 ft. 

lmpdcdby K-MdOY 
-by J. Oltargrrn Date 7-21-92 ~ e p h  Interval 0 - 29.8 ft. 

Date 10.591 

Alluvial gravel, 
band,anddaY 

Top d bad& - 
26.4 n 

Ekvation of tap of surface casinghivr pipe 

Height of top of surface uring/riur pipe 
above p n d  surface 

I 

Deph of surface seal Mow p n d  surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Deph of surface casing below grwd 

Riser pipe ID 

Typed riser pipe 

Borehole diameter I+ De* of borehole 

i-- Type of backfill 

Type of filter pack 

De* dtop d filter pwk 

Ekvata@top of Icmncd Kction 

Describe openings 

kmend section ID 

T y p e d I c r d 5 K t h  

5967.57 ftJS967.01 ft. 

3.0 ft12.U ft. 

3.0 ft 
Concrete 

6.25 in. 
Steel 

2.0 ft. 

2.07 in. 

Schedulo 40 PVC 

11.5 in. 
29.8 R. 

11.7 ft. 

0.25 in. bentonite pellets 

14.75 R. 

16-40 silica sand 

14.75 ft. 

17.43 

Schdula 40 PVC 

0.01 in. horizontd do( 

2.07 in. 

27.41 ft 

2.39 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36491 

Monitoring Well Location Number: N/A 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 
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Appendix A I 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36591 

Monitoring Well Location Number: N/A 

Piezometer Location Number. N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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lotol Depth : 11 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

NIA 

36691 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

F a m  GT6A 

Rocky Flats Plant 

1 of 1 

Alluvial 

708026.7638 n. pase - 
2084421 .os91 n. wcll No. 36691 

f+Olrn ou1  PhsH 111 RFllRl -1ng 
881 Hilldde ltirtlng 

J. Ostorgren Date 7-21-92 Depth If)tmI 0 * 28.33 n. 

Lwtm 
Date Completed 10-11-91 
Inspected by s. codrrrn 
checked by 

originai ~ e p h  28.33 fi. Aquifer 
Date 10-11-91 

I 
Alluvial gravel, 
nand, and clay 

Dry 10-11-91 ------- 
TD = 28.33 ft. I 

Ekvation of top d surface casing/rim pipe 

He@ of top of d a c e  uring/rim pipe 
above p n d  surire 

I 

Deph of surface l u l  below p n d  surface 

Type of surface seal 

Suriace casing ID 

Type d surface casing 

Deph of surface casing belw ground 

Riser pipe ID 

Type of riser pipe 

I 

14 Bachole diameter 

Deph of borehok 

Type of bacHiII 

T- 

I 
Apploxinute deph of 2-inch 

Ekvation@op d seal 
Type of l u l  

E k v a t i e b o c l o m  d seal 

- stainless steel centralizer 

Type of fiher puk J 

3.0 n. 
Concroto 

6.25 in. 

Ste.1 

2.5 n. 

2.07 in. 

schedule 40 PVC 

11.5 in. a 
28.33 it. 

Grout 

10.35 n. 
0.25 in. bontanito pellets 

13.67 ft. 

16-40 silica sand 

13.67 ft. 

15.83 

Schedule 40 PVC 

0.01 in. horizontal dot 

2.07 in. 

25.83 n. 

2.0 n 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36791 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 
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Core retoined in VOh sleeve 
No recovery for this intervol 
lotol kpth 16 3 ft 



Appendix AI 
Drilhg and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36891 

Monitoring Well Location Number: Nf A 

Piezometer Location Number NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysicd Log 

- Well Construction Summary 
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6c tr~n I? 51R 9/61 Cloy mtrix 
pvtl Grovel is f g to 

conposed OF pred ~cell-ce- 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36991 

Piezometer Location Number: NIA 

Data Avaiiable: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d We11 Construction Summary 







U.S. Department of Energy 
Rocky Flats Plant 

F a m  CX6A 

Groundwater Monitoring Well and Piezometer Report 

I 
Alluvial gravel, 
sand, and clay 

Too of bedrock - 

Ekvation of top of surface casinghiur pipe 

Height of top of surface casinghur p i p  
lbovc grcund 5urface 

bph of surface seat below p n d  surface 

Type of 5urface seal 

Surface casing ID 

Type of surface caring 

De@ of 5urface casing below ground 

Riser pipe ID 
Type of riser ppe 

Borehole diametef 

Deph of beho le  

Type of backfill 

Approximate depth of 2-tnch - stainless steel cencralrzec 1 
Type of fiher pack 

De* of Iop of fihef pack 

E l e v a t e t o p  of Icreened seCllon 

5972.88 ftJ5972.31 ft. 

3.4 ftJ2.83 tt. 

3.0 ft. 

Concrete 
6.25 in. 

Steel 

1.6 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

11.3ft. 

N A  

3.0 tt. 

0.25 in. bentonite pellets 

6.0 R. 

16-40 silica sand 

6.0 ft. 

6.62 

Schedule 40 PVC 

0.01 in. horlrontal dot 

2.07 in. 

8.62 R. 

2.0 n 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 37091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

e Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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No recovery Tor this intervol t loiol Depth 8 6 ft 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 37191 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Form CTCA 

a Rocky Flats Plant 

1 of 1 

Alluvial 

OUl %so 111 RFVRI Nonhing 7 ~ 0 3 6 . 4 i c i  n. Page - 
2064533.4608 n. M i l  No. 37191 

Rol- 
tang 

Date 10-15-91 

881 Hillsde L o U l m  
Dar canplacd 1@15-Q1 
lnspaed by K. M ~ Y  
clw2dd by J .  Ostergren Dab? 7-21-92 kph Interval 0 - 23.8 ft. 

GTcgrrul Depth 23.8 n. Aquifer 

I 
Alluvial gravel. 
6and. and clay 

,%%%--I 
I 
I 

Top af bedrock = 
20.55 n 

Claydone t 
fD-23.8ft. I 

- ... 
. e -  ... .-- ... .-. ... .-- ... .-. -.. ... ... .-. 
:* ... .-- -.. .-- -.* ..- - 

m 

Ekvation of top of surface using/riwr pipe 

Heigk of top of surface casing/riur pipe P- above ground suriace 

Oeph of surface seal below ground surfxe 

Type of surface seal 

Surface casing ID 

Type of surface casing 

De@ of surface casing below gmund 

Riser p i p  ID 

Type of riser pipe 

Borehole diameter I+ Deph of borehole 

f- Typeofbackfill 

I Appmxinute depth of Z-inch - stainless steel cmtraiizer 

E l e v a t i e o p  of seal 
Type of seal 

E k v a l i e m  of seal 

Type of fiher pack 

7\ J Deph of top o f  filter pack 

1 Length of blank section 

5948.66 ftJ5948.29 ft. 

2.75 ~ ~ 2 . 3 8  n. 

3.0 tt. 

Concrete 

6.25 in. 

Steel 

2.25 tt, 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

23.8 11. 

Grout 

5.5 R. 

0.25 in. bentonite pellets 

9.2 tt. 

1640 dlica sand 

9.2 n. 

11.12 ft. 

Schedule 40 PVC 

0.01 in. honzontal slot 

2.07 In. 

21.07 tl. 

2.0 tt. 

22.0 n. 
Natural Typ of backfill below obrcrntion pipe 

I 23.6 fL 
No! to scale 

us192 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

37291 

NIA 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Ill1 
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VOA smpk obtoined in this interval 
No recovery frr this intervol 
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7 - 7 - 7  
r Core retoined in VM sleeve 

No recoverv for this intervol 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

37391 

N/A 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



J I J J I  m 
. - -  

c c  



c c  
L , k  
S f  
5 8  

lo: 
N :  
4 .  
P .  
n -  

11: 
4 :  

n .  

le 

1 .  
0 .  

0 :  

n .  
1 .  
P .  

lj: 
P :  
0 .  
e .  
n .  

14: 
m :  
0 .  
e .  
n -  

1t 

F :  
0 .  
c .  
n -  

lk: 
I n :  

n .  

17: 
n :  

n .  

le 

0 .  
P .  

0 .  
P .  

r :  

n -  

19: 

0 .  
e .  

m :  
0 .  
e .  
m -  

m 

iss, sods vt' sme rbdc fmyenfs, trocei riq IO- 

os ot 10 2'-10 4'1 lccol I cmtruted $tis af col I& 
se b e k n  10 25'-11 f mst cmcentroted betlreen 11 f 

&re f ratre m nmrlv oeroendiarlor to 0x1s af cre No 

%, tm to sope \ toxiit pins, I I ~ I I  cmtroted 

T4* coliche qEf5 os Irtcturef I l l  ot 13 2'-12 25' 

vfl I 
lmt frm'obovel Note mit resenbles rwaied cI stme 
bedrock Fmter cloy cmtent, coli& content, ond esser 7 U 

. in1 t 
tent m ream f a  sepoting this unit 

VM s 

12 57 6/11 to light olive h I2 Y 13, 2 51 5/41 GKIV- 
els to 1 5' loverme [DOTDX 0 4'1. solds v f o to v c o 

I . 4  

h v e W d  SIIt 
itlts lntervnl 

11 t yellorlsh tfMn + U 
0 

ish b r ~ n  (2 R 4/21 ltrijwt, cola ad textwe ore 

od scattered ~mgulor to shromded Po- 
rot led on o sloll I1MS-U9'I sole hi v f 9 to 9 

approx 21 bent IS or 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 37491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Avaiiable: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

0 
Well Construction Summary 



Voh saple obtained from this intervol 



C C  

3l sole as h v e  

No recovery fa this intervol 
Cloystone Olive yellow 12 57 6/61 fding to light ellw 
ish brom I2 57 6/41 md I i$t 01 ive tracn 12 5Y 5/d by - 

121 d decreosingly olives d ellows $10 opprox 

p o x  22 Cenmt orgi I locews Hm io si ightly frioblel 
fissile fe-oxide cmtent greotffit ot top of intervol 8- 
creasing yaiuolly uith d th, this roy carelote Hith de- 
creosi mtkrim uith P pth h e  orpic content b 

o g e n  kWing Or frocttre truxi Dry 5-20! Silt, 80- 
nv Inn rf hedrodc 17 fi 

VIM frne tlllslnttrvoi 

DhlSIN 
r;rox 13 65', wd by 1 0 is incrwsirgly 11 t groy I2 5 9 
Silt, but overoging opprox la-15 I S i l t  Paositynil to 

\ ? 
DAYSIN Srne ffi'bve 

kotech sonplej obtoined frm this intervol 

No recovery fa this intervol 
lotol Depth 16 0 ft 



Appendix A I  
Drilling and Sampling Data 

W E X  OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NJA 

37591 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 





a 
I /  w v  frr t-vnl 

hilling\ to roinkd, Smds o$rr to SubrCUrded Hea 
plasticity Grovel IS uortzite, gneiss, schist, sord is 

octs os cenent to bind the vorious sizes toy her No bed- 
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gR soft coliche clffits d guortz, 5me rod fro ents Coli& 
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U.S. Department of Energy 
Rocky Flats Plant 

Form GKCA 

Groundwater Monitoring Well and Piezometer Report 

I of 1 
37591 
- OU1 Phase 111 RFVRl Northing 748579.7152 tt. PW 

861 Hillstdo Baing 2064610.4271 tt. Wcll No. 
pvm 
Lootlm 
Date Completed 0-21-91 
Inspected by 8- Polivka 

original ~ep lh  14.7 ft. Aquifer Alluvial 

Date 10-21 -91 
Checked by J. Ostrrgrrn Date 7-21-92 1w.ewaI 0 - 14.7 tt. 

I Alluvial gravel. 
sand, and clay 

Top at bed& = 
12.0 n i Claystone 

Dry 10-18-91 _------ I 
I TD= 14.7R I 

Ekvatim of tap of surface uring/rim pipe 

Heighl of top of surfaa cuing/rim pip 
a h v e  ground suriace 

Deph of surface seal below p u n d  surface 

Type d 5urfacc seal 

Surface casing ID 

Type of surface caring 

Depth of surface casing below ground 

Riser pipe ID 

Type d riser pipe 

Borehole diameter 

Deph of borehole 

Type of bacHill 

I 4  
I-- Approximute deph of 2-inch 
?- stain~esr steel centralizer 

5993.62 tt15993.45 ft. 

2.4 ttJ2.03 tt. 

2.6 tt. 

Concrete 

6.25 in. 

Steel 

2.6 tt. 

2.07 in. 

Schduis 40 PVC 

11.5 in. 

14.7 n. 

NA 

2.6 tt. 

0.25 in. bentonite pellets 

5.6 ft. 

16-40 ulica rand 

5.6 ft. 

~~ 

Sch.dule 40 PVC 

0.01 in. horizontal Jot 

2.07 in. 

12.6 ft. 

2.0 R 

3 t- Elevaticm@boclm of pluggcd blank section 14.6 n. 

NA Type of backfill below obsmation pp 
Ekvaion@hok 14.7 tl. 

Not to d o  

N 1o/s/92 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 37691 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& WeU Construction Summary 

0 

i ''., *,' -. . 



My Cloye h e 1  Blxk llOYR 2111 well  yded srnd old 

c 9 ,  orgulrr to shd, co osed of rod frogaents of 

sp, troce NOS Grovel is f to  c , rem size-1 UT, 

grovel in c 1 oy mtrix sard is f g to c 9 ,  em-# g to 

gneiss, schist, grwite, vtzi s e, plus ycrtz, SIR felt 

IW size-2 114" dimeter, mpr 9 %  or to moulor. cmwsed 
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U.S. Department of Energy 
Rocky Flats Plant 

F a m  G16A 

Groundwater Monitoring Well and Piezometer Report 

OU1 h a o  Ill RFVRl NorOIing 748691 3137 ft. p?F - I d 1  
37691 

hW 
L o u t m  

lnspctcd by Maley Date 
Checked by J. Ostergren Date 7-21 -82 mph Interval 0 - 19.0 ft. 

881 Hillsido Earting 208~217.1390 tt. Well No. 
Aquifer Alluvial Date wed 1 6 1  6-91 ~ I g l N l  D+l 9*0 ft. 

10-1 6-01 

I Allwial gnvol. 
sand, and clay 

I Top d bedrock - 
16.2 tt. t C1.y.y sandston 

Dry 10-1 7-91 ------- I 
I TD=re .on  I 

Elevation of top of surface casing/riur p i p  

Height of top of surface wing/riUr pipe 
above gmnd surface 

5987.16 ftJ5985.24 ft. 

2.7 ft10.78 ft. 

&ph of surface seal below ground surface 

Type of wrface seal 

Surface casing ID 

Type of surfre casing 

&ph of surface caring below ground 

Riser p i p  ID 

Type of riser pipe 

1 
Borehole d i m e r  

Deph of borehole 

I- 
Type of backfill 

Appoxirmte deph of 2-inch - stainless steel cmvalizer 1; r Elevation@op of seal 
Type of seal 

2.5 ft. 

Concrete 
6.25 in. 

Steel 

2.3 ft. 

2.07 in. 
Schedule 40 PVC 

11.5 in. 

19.0 ft. 

NA 

2.5 ft. 

0.25 in. bentonrte pellet8 

5.5 n. 

16-40 silica sand 

5.5 11. 

6.51 

Schodule 40 PVC 

0.01 in. horizontal dot 

2.07 in. 

16.5 ft. 

2.0 tt. 
Elcvation@boaom d plugged blank &on 

E l c M t i ~ b U t m  of d column 

18.5 t(. 

18.5 tt. 

Natural 



Appendix AI 
Drill ing and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NfA 

37791 

NfA 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Weil Construction Summary 



ST ont from hi 7nX 
a Cloy i i ith VIT 1i-q omorn!k!!t $d, md kovel Uidely 

vpr 19 in co or ole boHn IlOfi 6/31, brownldark brom 
I? h R  4/4, 7 57R b 4 1  I ioht 0 1  ive brown 12 5Y 513, 2 51 
5/41, light groy I2 5f 7/21, very dork o ish brown IlOYR 

brom IlOh 516, IOTR 5/81, dcrk yellowish kMin IlOYR 4/61 
od red 12 5YR 4/61 kovels to 2 5', overoy oprox 0 4', 
smds v f g to v c g , meon:m g Uel I y d e d ,  ol thwrj sme 
oreE with more ore nod to poorly yodd kovels mylor 
to  rounded, smds ongullr to subrwdd low to mtd phti- 
c i t y  Grovels ore quartzite, schist yeiss, t r m  smd- 
stone ond gronitic components Sod5 ore quortz, sone rock 
frooments, troces RICOS, mofics, feldspr, troce to me OT- 

her below opprox 12 6'1, Fe-oxides Colcorews 
WI 

icont from obovei IK] beddin opoorent SI i$t ly roist 51- 
301 Grovel, 10-8 Sod, 50- 1 Ox Fines inore cloy thm silt1 

v 

r 
1/21, ver dark brown IlOrR 2/21, Hith dd I s cf yellowish 
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\ Nn rmwy fnr t b r v n  ! 
c1 

No recovery for this intervol 
I 
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Form CK6A 

Rocky Flats Plant 

e 
I d 1  748591.7685 ft. p v  - 

-log 37791 
Project OU1 Phase 111 RFllRl 

Location Date C@ed 10-25-91 Origid ~epth 22.6 ft. Aquikr Alluvial 

-ked by 

881 Hlllodr Earting 2083753.41 78 ft. MI1 No. 

lnspc lcdby  E L P d i  Date 10-25-91 
J. Osterqrrn Date 7-21-82 hph ~werval 0 - 22.6 fi. 

Alluvial gravel, 
send. and day 

Top of bed& - 
20.0 n 

Claystono 

Ekvation of tap of surfre casinghiur pipe 

Height of top of surface casinghiur pipe 
above gmund surface 

Deph of surface seal below 

Type of surfre seal 

Surface casing ID 

Type of surface casing 

surface 

R i m  pipe ID 

Type of ri= ppe 

Borehole diameter 

Deph of borehole 

Type of backfill t Approximate deph of 2 - i h  - stainkss steel cenwalizer 

E l e v a t i e o p  of seal 

Type of seal 

E k v a t i e m  of -1 

Type of filter pck 

Deph of top of filter pack 

I 

6004.66 ftJ6004.18 ft. 

2.5 ftJ2.02 tt. 

3.0 ft. 

Concreto 

6.25 in. 

Steel 

2.5 ft. 

2.07 In. 

Schedule 40 PVC 

11.5 in. 

22.6 ft. 

Grout 

5.6 ft. 

0.25 in. brntonitr pellets 

8.8 ft. 

16-40 silica sand 

8.8 R. 

10.6 

Schdul. 40 PVC 

0.01 In. horizontal dot 

2.07 In. 

20.6 ft. 

2.0 n 
3 Ek&kraan of pluggcd Mark mm 22.6 ft. 

Rcu 1Mf92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 37891 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

- d WeU Construction Summary 



L 

id 



OR0 

Df l !  

EORl 

W R  

W R  

mn 



mnr 

mni 

INA 

ZNR 

\ 
It\rSla(E lmt fra &vet yeatest at 4 8 ,  7 k7 3', md 8 6-8 7' 

le-oxides present os trwd color bords rutha- thrm thin, 
distirct heoled fmctlres, MY indiwte mrq fmctre-re- 
loted breccio zm or siailor structres lroce orynics 
olso esent Uood chi s old mil ot 6 5'-o~p~x 9 0' re 

ttj be nix@ ot$_~ubled ky 00 Fines Iaostly Cloy lop p" iycr r ed frm dove 5 Mdiy prrent, intervol [p ITS 

Vi? 

CLHISTONE Cloystone Colors rm tkougi go , olives, browns, often 
Fe-oxide- ellafed Co 9" or ronge MI E smmzed os II$I 

b 612, 1OM1 6/21 to royish brom llOM1 12, 2 51 5 1 
lioht olive brw 12 5Y 9 13, 2 51 5/41 to olive brw 12 5! 

h! a (101 r( 7121 to dark gray [lOd 4/11, 11 t brarnr my 

4/31 11th Fe-oxides trin iq colors to yellowish brom 
1lOh 516 10M15181 md ?ess ccnnonly to strm bran 
I? 5YR GI ond drrk bran I7 5M1 30 7 SIR 3/11 901-1OOX 
Silt except ot 20 5'24 3' I FOX $1-31 Silt), 24 3'- 
26 3' [to mx 20% SiItl, 8 5 ' 4  35' lincrwses over 
ironsition o derlyirg mil, frm ox 1oX ut 39 5' to 
>5ox by 40 5'1 Prrosity ynemlly ni to opprox 61 with 
dorenentioned silty zones me O T ~  I rox 2I-ZtI11 k- 

T 
rent don qillmous, frequent ! B  y ougnen ed by Fe-oxides in 
Ir-1 
1mt frcn &vel troce to 1ocasimolI I hmdont ommts, ClATSlaia 
ord truce colmeous cenent in mttere dy ~ E U S  Gmol l y  



i I 

i 
I 
i 
1 
i 
I 

1 
j 

I 
I 

i 
i 

I 

I 



- -  
c c  





' !  
y f  

1 

mm 

mm 
I 

I 

rn 
WLll 
nn 
m 

I 
I 
j 

I 

j .. .. .:*: - L L 
.:.: - 1 -/ :.:. I I 

.. .... / I .:.: 

1:. I , 3- I -/ .. 
e:.: .. / / 

-/ - -, - - 
:::: -/ - -/ - - 
: : : : , I  

.. .... / / 

.... - - - 
I.. I I 

.5. 

.. 

.:.: . . . .  
.-.a 

.:.: 

.:.: 
..- - - .. .. .. 

8 I 

DAYSTONE 

prox 3-15! Cenent IS or rllocecus, occos10lxlI trie to1 
-mews, troce to dmh 9 le-oxides idnerr froctlres ord 
Fe-stone Nm to slightly fridle ord nm to very fissile 
lmt fissile in le-stone port iml lroce orgmics No true 
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ttme otT 9 1 - 4  1' me esent dove le-stone ~ e o ~ e d  
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Cloyey SI I tstme Drk el lorish bruin llOYR 4141 to ye1 lor- 
I$ brom 110YR 514, lOtk 5/61 2M-g Clo Porosity cp- 

hdtlv to nod friable old ftssile h e  oromcs /toole 
rox. 151-3011 krmt crgillocwus, troce r e-oxides 
lm;not;ons ore present ot 94 6j-5 Z', ond m$ exist be'lbw 
this but core is too brden to tell, md dove this but less 
distinct md mre discont inws in mture Na heoled froc- 

Soft-sediaent defmotion evident, bio- 
eEiolly ot opprox 44 05'44 6', but 

I nE 
Geotech smples obtoined fra this intervol 
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distinct mo' m discontirum in mtm h healed fror 
twes vent by Softsediment Bfwrotion evident, bio- 
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tnin 1 Fins 

Geotech smples obtoined frm this intervol 

sad Iv f , very well sorted, lcr to s h d e a  
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Form Cf6A 

Rocky Flats Plant 

748075.0260 R pw - 1 of 1 OU1 Phase 111 RFVRl W i n g  
881 Hllldde baing 208491 5.4356 tt. 37891 

%jCa 

toution Date -4 11-13-91 original ~epoc 56.4 ft- Aquifer Bedrock 

lnrpcaedby K. Maley 
checked by 

Wll No. 

Dar 11-13-91 
J. Ostergren Date 7-21-92 ~eph Interval 0 - 56.4 fi. 

Alluvial gravel, 

edrock centact = 

Claystm, 
weathered to 

15.7 tt., 
fresh below 

Clayey tilltstone. 
and dttftom 

(40.35 - 55.3 ft) 

Clayston. 

Dw 11-7-91 ------- 

Ekva~ion of tcp of rutface winglriur pipe 

kigk of top of surface uringlriser pipe 
above grwnd surfre 

5927.02 t115926.29 ?t. 

1.8 tt1 1.07 tt. 

Depth of surface seal below p n d  wtface 

Type of surface seal 

krfre caring ID 

Type of surface casing 

GOUI 

~ c p h  of sutface using klow p d  

Riser pipe ID 

Type d riser pipe 

Borehok diuntcr 

Dephofbaehok 

Type of backfill 

Appmximate aph of 2 - i h  

E l e v a i e o p  of sea1 

Type of seal 

E l e v a t i e m  d seal 

- stainless steel centralizer 

7 T W  d filter pack 

3.0 tt. 
Concrete 

10.0 in. 

Steel 

8.5 11. 

2.07 In. 

Schedule 40 PVC 

7.25 in. 

56.4 tt. 

Grout 

36.1 11. 

0.25 in. bentonite pellets 

40.0 R 

1- dlica sand 

40.0 f l  

432 R 
Schedule 40 PVC 

0.01 in. horizonld Jot 

2.07 In. 

53.2 tt. 

2.0 n. 

R u  1 M B 2  

. a )  ' 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 37991 

Piezometer Location Number: NIA 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Phnt 

Farm Gf6A 

Groundwater Monitoring Well and Piezometer Report 

ou1 h s o  Ill RFURl Northing 748063.0664 n. p* - I d 1  

2004731.0135 n. Well No. 37991 861 Hillrido bsling 

J. Ostorpron Date 7-21-92 mpth Interval 0 - 57.5 11. 

Roiea 
L0Ul.b Dae- 11-1301 ofiglrul Dcph 57.5 n. Aquifer Bddrodc 

Dab? 11-13.91 Inspecledby K.Md.y 
awdrdbY 

Claystorw I 
I 

. I  
I 
I 
1 

Chyoy Jltrtom 
(42.0 - 55.0 lt.) 

Ekvria, of lop d surface casinghim pipe 

Height of top d s d a a  casinghim p i p  
abmv p n d  suriace 

Depth d surface ICJ klaw 
Typed suurfwt seal 

Surface caring ID 

Type d surface using 

CIOUC 

gratnd surface 

5934.15 nJ5933.55 ft. 

2.7 tU2.1 n. 

3.0 tt. 
Controt0 

10.0 In. 
Stool 

12.0 n. 

2.07 in. 
Sch.dulo 40 PVC 

7.25 in. a 
57.5 n. 

Grout 

41 .O ft. 

0.25 in. bentonite pellets 

43.0 lt. 

16-40 d i u  rand 

43.0 R. 

45.2 tt. 
Sch.dul0 40 Pvc 
0.01 In. horizontal Jot 

2.07 hr. 
55.2 tt. 

2.0 tt. 



Appendix AI 
Drilling and Sampling Dam 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

38091 

NIA 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Consvuction Summary 

Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NJA 

Monitoring Well Location Number: NIA 

Piezometer Location Number. 38191 
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US. Department of Energy 
Rocky Flats Plant 

F a m  GK6A 

Groundwater Monitoring Well and Piezometer Report 

1 of 1 

Alluvial 

- Northing 7 ~ 0 1 3 . 7 ~ 7  n p;rgc OU1 P h . ~ o  111 RFVRl 
2084765.2122 R. *ll No. 381 91 881 Hilldd. Easljng 

J. Ostorgren Date 7-21-92 hpth Intaval 0 - 18.2 fi. 

Rorcct 
Loution 

original o e p ~ h  18-2 fi. Aquifer 

Dar 1 0-2891 
)ate compk~ed 10-2491 

3uckdby 
rrpcredby s.condran 

Allwial gravol. 
sand, d day 

L 

TOP 

I 

~ 

Ekvation d top of surface casinghim pip 

Height of top d surface casinghi- pip 
above p n d  surface 

Depth of surface seal bekm p u n d  surface 5, T m  of surface seal 

Surface casing ID 

Type of surface casing - D+I of surface casing below ground 

I 
Rim pipe ID 

Type of rim pip 

Baehole di&er 

De* of borehole 

Type of backtill 

I 4  

1 
t Appraximte depol of 2-inct1 
t--- stainless steel cmtralizer 

E1evati-q of seal 
Type of seal 

Ekvati-baaan of seal 

Type of filter pack 

-. Dephdtopoffiltefpack 

3.0 fi. 

Conereto 

6.25 in. 

Sted 

2.5 n. 

2.07 In. 

Schedule 40 PVC 

11 .5 In. 

18.2 n. 

Glout 

4.95 n. 
0.25 in. bentonite pollets 

8.1 n. 

10.0 n. 
Schedule 40 Wc 
0.01 in. horlrontal dot 

2.07 h. 

15.0 tl. 

2.0 n 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: N1A 

Piezometer Location Number: 38291 

Data Available: 

& GeoIogic Borehole Log (LOGGER Foxmat) 

- Geophysical Log 

- V Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Form CTCA 

Groundwater Monitoring Well and Piezometer Report 

OU1 h s a  111 RFVRl P%e - -Ins I d 1  
38291 
Alluvial 

748031 SOW ft. a 
ion 
compkled 10.1-91 original ~cpth  11.4 R. Aquifer 

adby B.PdM<. Date 
ked by J. Ostergren Date 7-21-92 ~eph Intewal 0 - 11.4 fi. 

861 Hilldde baing 2084801 .on7 n. Wll No. 

10-1-91 

Elevation of top of surface casinglrivr pipe 

Height of top of surficc casinglriur pip 
above gmud surface 

5927.14 nJ5926.71 ft. 

2.65 hJ2.22 tt. 

Depth of surface sed below ground surface 

Type d surface seal 

krkce casing ID 

Type of surface casing 

Depth of surface casingbelow ground 

Riser pipe ID 

Type of nser pipe 

Borehole diametcr 

Depth of borehole 

Type of backfill 

w i m a t e  depth of 2-inch 

E l e v a t i o r @ t o p  of d 
Type of seal 

Elevatior@boflom of d 

- ruiniess s t d  centralizer 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.35 n. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

11.4ft. 

NA 

3.0 R 
0.25 in. bentonite pellets 

6.0 tt. 

16-40 dlica sand 

6.0 n. 

6.7 n. 
Schedule 40 PVC 

0.01 In. horizontd do( 

2.07 in. 
8.7 n 

2.0 R 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 38391 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

- Well Construction Summary 
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royents, trcces e-stone, mico, or- 
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Ouont i t y  of  rock f lwr 

Grovel-Sd mixture with Silt ond Clo Browddork brown 
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No Cimw$dw&rvnl 

Pebbly, Smdy, Cloy IMJL This moy be bedrock hich hos 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

38491 

NiA 

NiA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Dam 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 38591 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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L . ,  c c  

a 
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U.S. Department of Energy 
Rocky Flats Plant 

form G16A 

Groundwater Monitoring Well and Piezometer Report 

7 I d 1  OU1 Phase 111 RFVRl Ncnthing 747407.9024 ft. 
881 Hillside Easing 2084658.8764 ft. Wcll No. 38591 

Alluvial 

'roject 

.oation 
Aquifer -p iad  11-5-91 Original ~ e p h  10.4 ft- 

nspead by 8. Pdivlta Date 11 -5-91 
Oak 7-21 -92 bph 1w-l 0 - 10.4 ft. J. Osterpren :heck4 by 

I Alluvial gravel, 
sand, and clay 

Elevation of top of surface ainghiw pipe 

Height of top of surface usinglr iw pipe 
above p n d  surface 

R i m  pipe ID 

Type of riser pip 

Borehole d W e r  I 4  Deph of borehole 

Type of backfill t CIpproximate deph of 2-inct1 - stainless steel centralizer 

Elevation@top of Kill 

Type of seal 

Elevatiot@boClan of 

1 
Type of filter padt 

l+ 
Deph of top of filter prk 

E l e v a t e t o p  of SCrreMd 
Type of screened K c t h  

Describe openings 

k d  d o n  ID . .  

3.0 tt. 
Concrete 

6.25 in. 
Steel 

2.3 ft. 

2.07 in. 

!Schedule 40 PVC 

11.5 in. 

10.4 ft. 

NA 

3.0 ft. 

0.25 in. bentonite pellets 

5.0 ft. 

16-40 silica sand 

5.0 R 

5.66 n. 
Schedule 40 W c  
0.01 in. horizontpl Jot 

2.07 in. 
7.66 ft. 

2.0 11. 



Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 38691 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

IM)EX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

Data Available: 

38791 

NIA 

NIA 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 38891 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CX6A 

- I d 1  747830.4462 R. paw 
2085051.1201 ft. well No. 38891 

OU1 Phase 111 RFURI -1ng 
881 Hlllside EaSllng 

Rotd  
Lootiar &* 11-11-91 o,jigirVl ~ e p h  14.2 ft. Aquifer Alluvial 

kupectdby B.pdiVh 
ChedtedbY 

Date 11 -1 1-91 
h p h  I W W ~  0 - 14.2 R. J. Ostergren Date 7-2 1 -92 

Alluvial gravel, 
sand, and clay 

Top ot bdrock = 
0.0 ft. 

Ekvation of tap of surface winghim pipe 

Height of top of surface wing/riw pipe 
above p n d  surface 

Deph of surface seal below p n d  surface 

Type of surface -1 

Surface casing ID 

Type of surface w i n g  

Deph of sutface w i n g  below ground 

Rise pipe ID 

Type d riser pip 

Borehok d i m u  I+ Deph of baehok 

Type of backf~ll .t-- Approximite depth of 2-inch 7- stainlers steel cmtralizu 

3.0 R. 
Concrete 

6.25 in. 
Steel 

2.65 R. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

14.2 n. 

3.0 n. 
0.25 in. bentonite pellets 

6.6 ft. 

36-40 rilica rand 

6.6 ft. 

7.3 R. 
Schedule 40 PVC 

0.01 In. horizontal slot 

2.07 In. 

9.3 n. 

2.0 R 



Appendix AI 
Drilling and Sampfing Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 38991 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy Form CX6A 

Rocky Flats Plant 
Groundwater Monitoring Well and Piezometer Report 

OU1 Phnro 111 RFllRl W i n g  747820.4241 tt. PW - l d l  

J. Ostorpren Date 7-21-92 & p l h I W  0-%.Oft. 

2085024.0557 ft. WII No. 38991 881 Hillddo baing 
Roica 
Lootion 
Dak bmplcled 1-23.91 
lnrpccrcd by C. Bioniulir 

ChKkdbY 

Bddrodc original ~epth 56.0 fi. Aquifer 
Dak 11-23-91 

19.5 tt. 

Clayrtono 

Clayoy dltstona 
I 

(28.9 - 44.0 k) I 

Dy 11-22-91 -------- 

Elevation of t q  of surface uringhisef pipe 

Height of tap d s u b  casingiriur pip 
above lparnd surface 

Deph d 5urfrc rul below 

Type of surfm seal 
Surface casing ID 

Type d surface uring 

CmUt 

'ground surface 

Riser pipe ID 

Type of riser pip 

d-- Typeofbackfill 

5895.93 n15895.49 n. 
2.85 ftf2.41 ft. 

3.0 11. 
Concreto 

10.0 in. 

Steel 

23.0 R 

2.07 In. 

Schodulr 40 PVC 

7.25 in. a 
56.0 n. 

Grout 

21.8 tt. 
0.25 in. bentonite pellt3tS 

24.8 tt. 

16-40 ulica rand 

24.8 n. 

26.8 ft. 
schedule 40 Pvc 
0.01 in. hofizonw dot 

2.07 in. 
36.8 tt. 

2.0 n 

RculM192 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39091 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

39191 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

- d Wen Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: N/A 

Piezometer Location Number: 39291 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

- d Well Construction Summary 
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brom 12 51 b21, ltoht olive bnwn I? 51 5131. to o 1 tut- 



c c  

m 
n 
m 

, 

I 
I 
I 

1 
I 
I 
1 

J 
D 
D 
n 

1 
D 
D 
n 

O 
D 
D 
M 

F 
k m 
n 

lcont f r u  &vel pllverized eorme lsiailr to breccio 
9 I Geaent rgiIIoceousi T ten w i t h  truce cotcurem 3 [e-oxide cements, ssib~y troce le-cortmnotes in 
m e  loces Nm to sligky friable, slightly to extremely 
f issi ! e C ~ t ~ ~ c e o u s  rater io1 resent, jenerol I scuttered 
specks but Ocwsimoll [os at 1 4’-16 5 I erric d OT os 

ox 0 zy I dips Coliche ye-sent os clost 
Iryr l~px 17 Y ’1 md os blebs, stremers, onl potmtiolly os 
Froctve-fill, os ot 18 1’ old 18 35’ &re coliche fills 
discontinuous sm le-oxides esent os froctve f I I I ord 
os fe-stone groinslfldes (at d 55’ md 20 25’) No drs- 
tinct M d i  fe-oxides he01 fmctves in some ploces. in 
other oreos ? os ot 24 0’1, fe-oxidts reploce organicsl in 
other oreos [os ot 14 0’-15 5’1, fe-oxides dissmnoted in 

! L 





I 

I 
I 
i 
I 
i 
! 
i 
! 

I 

I 

I 

, 



I -  .... 

e 

a 



I 



c c  
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che IFe-crhtes my 01x1 be esentl Non to S I  ight l y  
frioble, slight1 to md fissi r e Trcce orgonics 10s lry 
OS to x 0 b ’ ~~bonoceaf~ flecks ot OX 44 9’- 
d 2 ‘ l ~ o d e s  and coliche froctlre Fill Mdirg op- 
pent koled fmctlres ttr@wt, h e  orientottms r e  
drscerrwble, they ore h frm 41 5’49 5’ cpprox ¶I 
Silt, vrves I H ~ ,  vogue, discmtinuws to shql liner, 
-25’48 E’md, ot 48 45 -48 6’, 

nul 
lcont fra obavel re present ad filled Icith caliche 
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1races crpics, P e-oxides, colick%eL [me! tbssive, 

Xi, light bromish oy IlOfi 6/21, below 
bromish goy 12 51 681 light yellowish 
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oxides No bedding T rent Fe-oxide-holed froctlres con- 
centroted ot opprox k 25-10 0-11 Smd, 99-1OoX fines 160- 
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U.S. Department of Energy 
Rocky Flats Plant 

F a m  C16A 

Groundwater Monitoring Well and Piezometer Report 

oul Pbsr 111 RFvRl W i n g  74f948.5072 R. pw - l d l  
8 8 1  H i l l W  Earting 2004973.721 7 n. Wl No. 39291 'rw 

Bodrock 
Kazaliar 
>a& 12-2-91 WnJ Dcplh 55.511. Aquikr 

K Male Dae 12-2-91 
n5pacdby :hcdrcdby J.etm&n Date 7-21-92 &pth Intend 0 - 55.5 n. 

Claystw I 

I 
I 

v 30.5R I 
I 

3ay.y dlltsttorw, 
8nd 

dlty claystw 
(25.3 - 49.5 fL) 

12-2-91 

Depth d surfre d below 
Type d surface d 

Surfxe casing ID 

Type d 5urface casing 

cran 

p n d  surface 

5910.68RJ5910.2111. 
2.3 RJ1.03 ft. 

3.0 R 
contrato 

10.0 in. 
Steel 

13.5 R. 

2.07 in. 
Schedule 40 PVC 

a 7.25 in. 

55.5 R. 

Grout 

28.2 n. 
0.25 in. bentonite pellets 

31.7R 

16-40 riiiu sand 

31.7 ft. 

33.95 R. 
Schodule 40 PVC 

0.01 in. hortrontd dot 

2.07 in. 

43.95 R 

2.0 ft. 



Appendir A l  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39391 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



5M-8011 Silt, bb'lmce cloy, o c c a s i ~ ~  troces v f g to 
f g sod [to 2x1 lhe two rock ty s we esent in on - 

Fermi iote into sepcrte units Smd is sbm lor to sb- 
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Ioceous, CoIccreOffi T r  dissminot urd colickl, fe-oxides, 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39491 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A l  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- GeophysicalLog ~ 

- Well Construction Summary 
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Appendix A l  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 39691 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d WeU Construction Summary 
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US. Department of Energy 
Rocky Flats Plant 

Fonn m 6 A  

Groundwater Monitoring Well and Piezometer Report 

746356.9583 n. pw - I d 1  OU1 Phase 111 RFVRl Nathing 
3%Ql 
Bed& 

881 Hillsde hdng 2003634.4566 n. WII No. ’roiccc 

DarComplad 11-11-91 Original o ~ p h  18.0 fie 

inspaed by B. P ~ I V I C ~  
Zhdced by J. Ostergren Oar 7-21-92 ~epth interval 0 - 18.0 fi- 

aum 
Aquifer 

Date 11-26-91 

I 
Alluvial gravel, 
sand, and day 

Top af bedrock - 
Clayey eandstonr 1 6.8n 

overtylng daystonr 
at 8.0 n 

Ground 
Ekvition 

Ek-ion d tcp d surface casinghiser pipe 

Hcih of top of surface casing/riur pipe 
above p n d  surfre 

Depth d surface seal b e h  

Type d surface =ai 

Surface casing ID 

Type of surface casing 

CIWt 

’ ground surface 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Deph of baehde 

4- TypeofkHi l l  

I w i r n a t e  depth of 2-inct1 - stainless steel centnlirer 

Ekvaiar@lop d 

E1cvat-m Of seal 

Type of seal 
1 
l+ 

Type of filler pwk 

Deph of top d fib pwk 

E k v a t i e t o p  of sueened Kclion 

Describe openings 

~ T y p e O f ~ ~  

- krrmd&ID 

Lengl), d blank 

6008.76 ttJ6008.37 R. 

2.5 W2.11 It. 

3.0 n. 
Concreto 

6.25 in. 

Steel 

2.5 11. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

18.0 n. 

NA 

3.0 11. 

0.25 in. bentonite pellets 

6.0 tt. 

16-40 dlica sand 

6.0 ft 

7.0 ft. 

Schedule 40 PVC 

0.01 in. horizmtal dot 

2.07 In. 

0.0 n. 

2.0 n 

Natud 

18.0 n. 
Type of bcklill klow o b v r v r ~  Ppe 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 





FlYSl@[ Cloystone with Silt fro& 4 65 ' 3  15', roy llOYR 6/11 to 

h,n llOYR 3/21 to  d d  orovish brow [IOYR $21. froa ravish brom IiOYR 3/21, from 5 15' to E 5, royish 
b 5' to 7 131, I I  t ixowiish gro 12 5r 6/21, xm coIor- 

6 5'-1 15' ortion 151-E% silt, less silt hove 6 5' 

troce colcoreocs throughout Non to slight 
fissile lroce orgmics, fe-oxides, fe-oxi 

bonding IS presen 9 " r  in trmttton rm 5 15'6 5' portion to 

thn below ! 5' Porosity 2%-E3 Cenent o" 

resent, but o n l y  in rare, scot tered, troce onounts, narnly 
hcu 6 2' Ihrn, wvy, dten voye discontinuous lminoe 
resent ot 6 0' to bog of mi t, subhorizontol-IO degrees 
~ ~ ~ r ~ ~ t l  c 7 -  - cmt Vorves I 

-____ _ _  l!-bq?knbtnlnwirroovinlPrvnl 
m q i m  illl a1 

C ATSINE lcont frm abvel Below 6 5', troce sori 1(1!J IS presml, I 
very fine, subongula to  subrounded, r t z  B- hove 6 6', i ' 
moist below 6 6' 100% fines 1751-85 Cloy], ( X Sold 

SAND1 SiilSlONt Smdy, Cloyey Siltstone light roy I2 5r 1/21 to, with 
rncreostng fe-oxide cmtent 1181 ye1 lacrsh t m n  12 51 

1 hpirVr6 5' , fh&.:z 4hC,' ' 
1 1 1 1  I ~ I I  A L - -  ~ r i n h c  ni K J  r .  -.. I-- 
hrri in upilnuisn nrnm iiiiin i r n i  VIM IC u I n mmiinr 



i1STM lcont frm hvel Below 6 5', troce sond KlX1 is present, 
very fine, sthyh~ to subrounded rtz Or dove 6 6', 
noist bel! 6 6' lOoX fines 1151;81P1Cloyl, 

M h S Ton if hedrnrk 5 4 6 
Sad 

ent No fractures 



EXPLANATION OF SYMBOLS AND TERMS 
ON 881 HILLSIDE4987 BORING LOGS 

SAMPLE TYPE 

Split Spoon 

NC Core 

Continuous Drive 

GRAPHIC LOG 

Lignite 

Clay or Claystone or Shale 

Clayey Sand or Sandy Clay 

Clay and Gravel 

Gravel 

Sand and Gravel 

Sand or Sandstone 

Silt or Siltstone 



INDEX OF DATA 

Boring No.: 1-87 

Completed as well? Ye4 

. .  in File 

y Log of Borehole 

y Well Construction Summaries 

- x Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
I( Water Level Data 

aai EIILLSIDE AUW FLEMEDN INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

D W T  FINAL 
W C H  I ,  1988 APPENDU: E 



L O G  
O F  

BOREHOLE 

CLAY: dark yellowish brown (10YR 4/21; occasional 
quartzite cobbles and gravel; wonsolidated; damp 

- 10 

- 15 

.- 20 

4.0-7.5' - Sanple. Recovered 3.0/3.51 
CLAY: seine as above; dark yellowish 
(IOYR 6/61 stains cannon; denp to moist. 

= 86%. 
orange 

7.5-12.5' - Sample. Recovered 1.15/5.0' = 23%. 

7.35-7.50': Lost core. 
6.85-7.35': CLAY: same as above 

7.50-8.208: CLAY: same as above; trace sand 
(2.0-1.58); very pale orange (10YR 5/G1; 
subrovded; moderate reddish brown (1OR 4/6) - stains; moist. 
8.20-8.70': CLAY: moderate brown (5YR 4/6) to - moderate yellowish brom (10YR 5 / 4 ) ;  ueathercd; 
mconsolidated; moist. 
8.70': CORBLE; quartzite; dusky yellowish brown . .- -- (1OYR 2/21; clay matrix. 
8.701-11.7S1: Lost core. 

4- .. 

S a m p l o r  C o l l o e t o d  or 
O t h o r  T o r t r  ? o r f o r m o d  / 

HNu Background = 0 . 3 p .  
No 0VA.readings. 
No readings above 
background. 

i 



L O G  
O F  

B O R E H O L E  

L o c a t l o n  

C0ord lnr t . r  

T o t a l  Dopth 

Drlll lng C o m p a n y  

D i t .  D r l l l o d  

Dfll l ing Y o t h o d  

L o g g o d  By 
G o o l o g l r t  

W i t o r  L o v o l  E n c o u n t o r o d  

s t a t i c  

D r l l l o r  

H o l p o r  

Drl l l lng  f lu ld  

C h m c b o d  B Y  

L It h o l o  glt 0'0 B c r Ip t lo n 

- LuL 
T 

+ 

ARAPAHOE FORMATION 

11.75-11.67': SANDSTONE: pale yellowish - orange (10YR 8/6) to dusky yellowish broun 
(10YR 2/2); clayey; ueatherrd; moist to net. - 11.87-12.50': CLAYSTOWE: light olive gray (51 
5/21; weathered; trace of iron staining; moist to 

t wet. 
12.0-15.0' - Sample. Recovered 3.25/2.01 = 108%. 
CLAYSTOWE: light olive brown (5'1 5/6); trace 
caliche; trace dark yellowish orange iron staining 
(10YR 6/6); weathered; moist to Yet. 

TOTAL DEPTH: 14.87' 

S a m e l o r  C o l l o c t o d  o r  / Othor  T o r t 8  P o r l o r l r o d  

e 

e 
o f  - 



WELL 
COMPLETION 
INFORMATION 

th 



WELL DEVELOPMENT SUMMARY 
WELL 1-87 



02/22/88 
WXKY FLATS PLANT 

W A F  LEVEL DATA SUMMARY 

0187 06/24/87 
08/04/87 
09/02/87 
09/29/87 
11/09/87 
12/21/87 
0 1 / 11 /88 
02/04/88 

5992.35 
5992.35 
5992.35 
5992.35 
5992.35 
5992.35 
5992.35 
5992.35 

Mc 
ELEVATION 

5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994 23 

STICK 
up 

1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

SI BASE 
BELOW 
m 

13.71 
13.71 
13.71 
13.71 
13.71 
13.71 
13.71 
13.71 

WATER 
DEPTH 
BELOW Toc 

12.94 
-1 .oo 
9.80 
12.70 
10.80 
10.40 
10.10 
10.22 

5981.29 
DRY 
5984.33 
5981.53 
5983.43 
5983.83 
5984.13 
5984.01 



INDEX OF DATA 

Boring No.:- -87 /BH3-87 

Completed as well? Yes 

Data in Filc 

x Log  o f  Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AkEA R E M E D U L  INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FMAL 
MARCH 1,1988 APPENDLX E 



L O G  
OF 

B O R E H O L E  

- - -  _ _ _ _ _  _ _ _ _  - - - - _  

C o m m o n t r  

/ 

COLLMIW (DISTURBEDZ 

0-2.0' - Sanple. Recovered 0.6/2.0' = 30%. - 

5 

10 

15 

I - - -  

A 7.0-12.0' . Sanple. Recovered G.25/5.0' = 85%. 

8.75-11.0': SANDY CLAYSTONE: light olive gray (5Y 
5/21 to light olive brow (51 5/61; weathered; 
trace caliche; iron staining & limonite nodules; 

mo1st. 

-- 11 .0-16.01 Sarrple. Recovered 5.2/5.0' = 104%. 
CLAYSTONE: light olive gray (5Y 5/21: weathered; 

trace sand; caliche 8 Light brown (5YR 5/6) 
mttles; fractured; moist. 

TOTAL D E P T H :  16.0' ,t f -il + + +  

Sampler C o l l o e t o d  o r  
OthOr  T o r t 8  C o r f o r m o d  / 

HNu background = 1.0. 
OVA background = 0.0. 

J 0.0-8.75': CMposite 
Sanple: 8H03870009, 
BH03870204- VOAs o n i y .  

- 5.0': Field Screenirg 
sa- HNu=l.O; CVA=2.3 

10.0': Field Screeiirg 
krapLe: HNu=1.0; CVA=:.: 
11.75-13.25': Bedrccr 
Sanple: BH0387126R. 

- 

- 15.0': Field Screen.-; 
S- HNu=l.O; O'/P=z 



WELL 
COMPLETION 
INFORMATION 

C o m n o r t r  U 

Pll tor  P a c k  16.821 L o n g t h  (11.1 

I 



WELL DEVELOPMENT S U M M A R Y  

APPEARANCE 

W E L L  3 - e -  

COMMENTS D A T E  TIME M E T H O D  

5 / 2 7 / 8 7  1 0 : 3 0  Pumped 

5 / 2 7 / 8 7  10:30 Pumped 

VOLUME 

5 . 3 5  

5 . 3 L  

Verv muddv 
Pump having d i f f i c u l t y  
D u r n ~ i n c  due  t o  t h i c k R e  

I M o s t l y  I Some mud a t  bottom c lear  

Very muddy 

Very  muddy 

4 
: o s t 1 y  
c lear  Some mud a t  b o t t c z  

I -1 

Pump h a v i n q  d i f f i c u l t y  

Pump h a v i n g  d i f f i c u l t y  

1 M o s t l y  
c l e a r  Some mud a t  bottom I 
M o s t l y  
c lear  
Most ly  
c l e a r  



2-87 P - t w S t  
6-15-87 

Recovery Depth t o  
Time Time Water 

(min) (min) (feet) 
0 3.41 

.25 3.46 
.5 3.54 
1 3.71 

1.5 3.86 
2 4.00 

2.5 4.14 
3 4.26 
4 4.51 
5 4.73 
6 4.95 
8 5.35 
10 5.76 
11 5.96 
12 6.13 
14 6.41 
15 6.53 
16 6.64 
18 6.81 
20 6.97 
21 7.05 
22 7.12 
25 7.33 
30 7.64 
35 7.83 
40 8.02 
50 8.35 
60 8.59 
80 9.00 
90 8.10 
94 9.00 
100 9.53 
12 0 10.71 
13 3 11.61 

133.25 11.58 
133.5 11.51 

13 4 11.37 
134.5 11.22 

135 11.08 
135.5 10.92 

136 10.77 
137 10.49 
138 10.23 
139 9.98 
141 9.60 
14 3 9.27 
145 9.09 
147 8.92 
148 8.8s 
153 8.50 
155 8.39 
158 8.21 
163 7.96 
168 7.71 
233 5.12 

0 
.25 
.5 
1 

1.5 
2 

2.5 
3 
4 
5 
6 
8 
10 
12 
i4 
15 
20 
22 
25 
30 
35 

100 

Draw- 
dovn 

( f e e t )  
.oo 
.os 
.13 
.30 
.45 
.59 
.73 
e 85 

1.10 
1.32 
1.54 
1.94 
2.35 

2.72 
3.00 

2.55 

3.12 
3 - 2 3  
3.40 
3.56 
3.64 
3.71 

4.23 
4.42 
4.61 
4.94 
5.18 
5.59 
4.69 
5.59 
6.12 
7.30 
8.20 
8.17 
8.10 
7.96 
7.81 
7.67 
7.51 
7.36 
7.08 
6.82 
6.57 
6.19 
5.86 
5.68 
5.51 
5.40 
5.09 
4.98 
4.80 
4.55 
4.30 
1.71 

3.92 
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02/22/88 
ROCKY FWTS PLANT 

WATEX LEVEL DATA SUMMARY 

0287 06/15/87 
06/24/87 
07/08/87 
08/06/87 
10/05/87 
11/03/87 
12/16/87 
01/09/88 

5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 

m 
ELEVATION 

5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 

2.07 
2.07 
2.07 
2.07 
2.07 
2.07 
2.07 
2.07 

SI BASE 
BELOW 
Toc 

11.15 
11.15 
11.15 
11.15 
11.15 
11.15 
11.15 
11.15 

3.41 
3.04 
2.20 
3.40 
3.50 
0.70 
1.00 
1.50 

W A T E R B  
S L W A  
ELEVATION 

5929.22 
5929.59 
5930.43 
5929.23 
5929.13 
5931.33 
5931.63 
5931.13 



INDEX OF DATA 

Completed as well? Yes 

Data In File 
. .  

x Log of Borehole 

x Well Construction Summaries 

- x Well Development Summaries 

- x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

- 

x 
x Water Level Data 

- 

881 KiLLSIDE AREA REMEDIAL INVESTIGATION REPORT 
0 

ROCKY FLATS PLANT, GOLDSN, COLORADO 

DRAPT PMAL 
MARCH 1,1988  APPENDIX E 



LOG  
OF 

BOREHOLE  

L o c a t t o n  F l a t s  D a t .  881 Elillside B o r o h o l o / W o l l  NO. 3-87BP. 
C o o r  dlna t o r  N34723.3 E20847.6 Ground S u r f r c o  E l o r r t l o n  5930.58' 
Tot81 D e p t h  117.0' W r t o r  L o r 0 1  E n c o u n t o r o d  6.5 '  .16.1' ,i9.8' 

~ 

8 t 8 t l c  5851.09' 
Drllllng Company Bovlps Rros. D r l l l o r  3. Shade: P. Bushkovsk 

Drllllng Y o t h o d  Or l l l lng  F l u l d  0.0-50.6'  : Yone: 50.6-117.0' 
C h o c k o d  By 1 :<Et 

Commontr  Surface casins set to 52.75' on Yav 15, 1987 bv K. D. Holliwav 

/ / / / 
S r m p l o r  C o l l o c t o d  o r  

Othor  T o r t r  ? o r f o r m o d  / 
COLLUVIUM (DISTURBED) 

0.0-2.0' - s a p l e .  Recovered 2.2/Z.O' = 110%. 
CLAY: dark yellowish brown (IOYR 4/2) to grayish 
brown (SYR 3/21; uronsolidated; trace quartzite 
cobbles; grasses and roots; danp to moist. 

2.0-6.0' - Sanple. Recovered 4.15/4.0' = 104%. 
CLAY: s u m  as above; no vegetation; trace caliche; 
trace sand; danp to mist. 

6.0-11.0' - Sanple. Recovered 6.%/5.0' = 99%. 
6.15-9.45': CLAY: sane as above; sandy 
(2.0-2.5 P1; grayish orange (10YR 7/41. 
9.45-11.0': CLAY: moderate yellowish brown 
(IOYR 5/41; trace dark yellowish orange (IOYR 6/61 
stairs; trace qJartzi te cobbles; (1/4' diameter); 
subrounded. Fe nodule at 10.6'; &sky browr 

0 

ARAPAHOE FORMATIOY 

11.0-16.01 - Sanplc. Recovered 5.1/5.0' 102%. 

SANDY C L A Y m e  yellowish brown (10YR 5/4) 1 
with darky yellowish brown iron (IOYR 6/61 stains; ' 
some quartzite pebbles throughout; darrp. 

16.1-21.1' - Sarrple. Recover4 5.1/5.0* = 102% a 
l6.l-2O.O1: CLAY- orange (10YR 7/41; trace 
sand and occasional quartzite cobbles; trace 

caliche; moist & wet. 

-j? 

HNu backgrwd = 0.2. 
No OVA readings. 
No reedings above 
backgrwnd. 

5 
3 B  

4 
m- 



LOG 
OF 

BOREHOLE 

3-87BR (cont'd.) L o c a t l o n  Boroho lo /  W 0 1 1  N o .  

C o ordlna t 0 s a r o u n d  8 u r f a c o  C l o v r t l o n  

T o t a l  0 o p t h  ' ~ a t o r  L o r 0 1  C n c o u n t o r o d  ---e 
8 t a t l c  

O r l l l l n g  Company 0r111or 

0.10 Drlllod Ho lpor  

Orl l l lng  N o t h o d  Drl l l ing  C l u l l  
Loggod By C h o c k 0 4  By 

Qoologlst 

/ 
Commontm , 

20.0-21.21: CUYSTOlE: l ight  olive,gray (51 5/21; 
trace caliche; wathered; reuarkod bedrock; m i s t  
to wet. 

21.1-26.11 - S n p l e .  Recovered 1.9/4.9' = 39%. 

-21.2-24.2': Lost  Core. 
24.2-26.11: SANDY CUI: dark y e l l w i s h  brm 
(5Y 5/2) with light barn (5YR 5/61 stains; s a d  
3.5-30 B; weathered; dry. 

26.1-31.11 - Smpie. Recovered 5.0/5.0' * 1oOX 
26.1-26.01: CUYEY SAM); grayish brom (SYR 3R) 
uith l ight brm (5YR 5/6) s t a i m ;  weathered; 
s l ight ly  dmp. 
26.0-28.1l: SAND: Grayish orange (IOYR 7 / 4 ) ;  trace 
i ron stains; 3.5-3.0 0; weathered lens; s l ight ly  

Z6.1-30.t1: CUYEY SAND: dark yellowish orange 
(1OYR 6/61 to l i s h t  ol ive gray (5Y 5/2); to Light 
o l ive  gray (5Y 5/21; very fin-grained sad ;  
ucathered; s l ight ly  dmp. Clay 1- at 29.1-29.3; 
olive gray (SY 3/Z) with 30% dark yeilowish o r m e  
(1OYR 6/61 s t a i m ;  weathered. 
30.2-31.18: SAND: grayish o r q e  (10YR 7/41; t r u e  
c lay w/iron rtains;  3.0-2.50; consolidated; 
weathered; s l ight ly  dmp. 

31.1-35.11 - Smplc. Recovered 3.61/4.01 = 90%. 
CLAYSTONE: dark y e l l w i s h  orange (10YR 6/6> with 
l ight  bron (5YR 5/6) stains; l iucnite -1- - 
grayish b r m  (5YR 3/21; weathered; darrp. 

- 25 

-. 30 

- 35 

- .- 

c 



LOG  
OF 

BOREHOLE 

L o c  at Ion 

C o o r d l n a t o e  

T o t a l  Dopth  

B o r o h o l o / W o l l  N o .  3-87BR ( C s R t ’ ? . )  

G r o u n d  S u r f a c e  Elovat ion 

W a t o r  L o r 0 1  E n c o u n t o r o d  

Goologiat 

. Commontr 
(J 

3 5 . 1 - 4 0 . 1  - Sanple. Recovered 2 . 3 / 5 . 0 1  = 46%. 
3 5 . 1 - 3 6 . 1 :  CLAYSTONE: olive gray (5Y 3 / 2 ) ;  some 
light brown (5YR 5 / 6 1  stains; weathered; wet. 
3 6 . 1 - 3 6 . 9 :  CLAYSTONE: light olive gray (5Y 5 / 2 ) ;  
weathered; dry. 

3 6 . 9 - 3 8 . 4 :  CLAYEY SAND: light olive gray (5Y 5 / 2 1  
some iron stains; weathered; dry. 

4 1 . 1 - 4 6 . l l  - Sample. Recovefed 5 . 0 / 5 . 0 1  = 100%. 
4 1 . 1 - 4 4 . 1 1 :  SANDY CLAY: olive gray (5Y 4 / 1 )  with 
30% iron stains light brown (5YR 5 / 6 )  in 
fractures; grading to claystone; weathered; very 

fine-grain4 sand; dry to slightly damp. 

44.1 .46 .1:  CLAYSTONE/SILTSTONE: dusky yellowish 
brown (10YR 2 / 2 )  to olive gray (5Y 3 / 2 1 ;  iron 
stains ( 2 0 - 3 0 % ) ;  dry to slightly damp. 

46.1 .51 .1  - Sanple. Recovered 5 . 3 / 5 . 0 1  = 106%. 
4 6 . 1 - 4 7 . 0 :  CLAYSTONE/SILTSTONE: same as above. 
4 6 . 2 - 4 6 . 3 5 1 :  SILTY CLAY LENS: moderate yellowish 
brown (1OYR 5 / 4 ) ;  iron staining. 
4 7 . 0 - 5 1 . 1 1 :  CLAYSTONE: olive black (5Y 2/11  with 
trace iron stains. 

5 2 . 0 - 5 6 . 0 ’ :  Sample. Recovered O.O/L.O’ = CX.  

56.0-57.0’  - Sample. Recovered 4 . 7 5 / 1 . 0 ’  = 475%. 
RQU = 4.75/4.75 = 100%. CLAYSTONE: olive gray 

(57 3 1 2 ) ;  unweathered; no stains; consoiidated; 
homogenous; dry. 

S a m p I o r  C o l l o c t o d  or 
O t h o r  T o r t r  ? o r f o r m o d  / Llthologlc  D o a i r l p t l o n  



L O G  
O F  

B O R E H O L E  

L o c a t l o n  B o r o h o l o / W o l l  N o .  3-87BR (csr.t'3.) 
C o o r d l n a  1 . 0  G r o u n d  S u r t a c o  E l o v a t l o n  

Total  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

C o m m o n t r  
---/ 

57.0-61.0' - Sanple. Recovered 4.W4.0 = 100%. 
RPD=4.0/4.0 = 100%. CLAYSTONE: same as above; 
moist. 

61.0-66.0' -. Sanple. Recovered 2.2/5.01 = 44%. 
RPD=2.2/2.2' = 100%. CLAYSTONE: same as  above. 

66.0-69.0' - Sanple. Recovered 3.W3.0' = 100%. 
RClD=2.8/3.0 = 93%. 
66.0-68.8 - CLAYSTONE: sam as above. 
68.8-69.0: SILTSTONE : grayish brown (5YR3/2); 
dense; angular cobbles and gravels; unsorted; wet 
to moist. 

69.0-73.0' - Sanple. Recovered 4.0/4.0' = 100%. 
RPD=2.3/4.0 = 58%. 
69.0-70.01: SILTSTONE: same as above uith few 
calcareous pockets; dsnp . 
70-73.0': CLAYSTONE: olive gray (5Y 3/21, sane 
organics; unweathered; consolidated; moist. 

73.0-n.0'  - Sanple. Recovered 4.0/4.0' = 100%. 
RPD=2.65/4.0 = 66%. 
73.0-73.9': CLAYSTONE: same as above. 
73.9-74.8': SILTSTONE: grayish broun (5YR 3/21; 
dense; angular; uell sorted; moist. 
74.8-T7.0': CLAYSTONE: same as (73.0-73.9') 
claystone. 

77.0-81.0' - Sanple. Recovered 4.7/4.0' = 118%. 
RPD=3.1/4.7 = 66%. CLAYSTONE: same as above. 

S a m p l o r  C o l l o c t o d  or  
O t h o r  T o r t r  P o r f o r m o d  / 

Packer Test Interval #5: 
63 .90' - 72.55 I 

Packer Test Interval #i: 
74.55 ' .84.20' 



L O G  
O F  

BOREHOLE 

LOC8tion B o r o k o l o ~ W o l l  N o .  7-a79p I(- nn+'?i \ 

C o o r d f n a t o r  Ground S u r f 8 c o  Elovat lon  

T o t a l  Dopth W 8 t . r  L o r 0 1  E n c o u n t o r o d  

Commont r  / 

I 

81.0-85.0' - Sample. Recovered 2.85/4.0' = 71%. 
RPD=2.85/2.8S1 = 100%. CLAYSTONE: same as  above. 

85.0-89.0' - Sarrple. Recovered 4.3/4.01 = 108%. 
RPD=4.3/4.3' = 100%. CLAYSTONE: same as above; 
L i gn i te  bed at 87.55-88.10'; black; horizontal  
breaks: moist. i 
89.0-93.0' - Sanple. Recovered 0.04/4.01 = 0%. t 
93.0-94.0' - Sanple. Recovered 4.85/1.0' = 485%. 
RPD-3.9/4.85' = 80%. CLAYSTONE: o l i v e  gray 
(5Y 3/21: organics; unweathered; consolidated, 
wet. 

94.0-97.0' - Sanple. Recovered 2.8/3.01 - 93%. I RQD-Z.B/2.8' = 100%. CLAYSiUNE: same as above; 
moist. 

97.0-101.51 - Sanple. Recovered 2.1/4.5' = 47%. 
RQD=1.3/2.lt = 62%. CLAYSTONE: same a s  above. 

101.5-105.0' - Sanple. Recovered 4.7/3.5' = 134%. 

101.5-103.1: CLAYSTONE: same as above. 
103.1-105.0: SANDSTONE: pale o l i v e  (1oY 6/21; very 
f ine-grained; welL sorted rowded; s a l t  & pepper 
Look; s i l t y ;  moist to  net. 

RQD=4.0/4.7' . 85%. 

S a m e l o 8  C o l l o c t o d  or 
O t h o r  t o r t 8  ? o r f o r n o d  / 4 

/ 
Lithologic D o r c r l e t l o n  

Packer Test Interval  #3: 

88.20'-97.85' 

Packer Test Interval  # 2 :  
97.85'-107.50' 



L O G  
OF 

BOREHOLE 

Loca t Ion 

C oordlnaloa 

T o t a l  D o p t h  

b o r o h o l o / W o l l  NO .  3-8'BR (ccrt'5.) 
G r o u n d  S u r f a c o  E l o r a t i o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Orl l l lne  Company  O r l l l o r  

Drllllng Yothod  Dr l l l l ng  C l u l d  , - -  r /  
Loggod B y  

O r t o  Orlllod H0lp.r  

Ch0ck.d  By 
Goologlrt  

Commonta 

I 

I 

k 
ftt 

105.0-709.31 - Sarrpte. Recovered 2.5/6.0' = 63%. 
RQD=1.3/2.5' = 52%. 
105.0-106.3': SANDSTONE: same as above. 

106.3- 107.5': CLAYSTONE/SANDSTONE: interbedded: 

o l i ve  gray (5Y 3/21; organic r ich;  dense; very 

f ine -g ra ind;  sorted sand; Yet. 

109.0-113.0' - Sanple. Recovered 3.8/4.0 = 95%. 
RQD=3.25/3.Br = 84%. 
109.0.110.3: CLAYSTONE: o l i ve  gray (5Y 3/21; trac 

very fine-grained sand; feu organics; moist to 

net. 

3/21; 30% si 
mist. 
110.8-112.8' 
sand; consol 

110.3-110.8' SANDY CLAYSTONE: o l i ve  gray (5Y 
t; trace organics; consolidated; 

CLAYSTONE: o l i ve  gray (5Y 3/21; no 

dated; hcmogenous; moist. 

- Sample. Recovered 4.0/4.0 = 100%. 113.0-117.0' 
RQD=0.5/4.Oi = 13%. CLAYSTONE: same as above. 

Total Deoth: 117.0' I 

Srmplor  C o l l o c t o d  or  / O t k o r  T o a t r  C o r f o r m o d  

Packer Test Interval #1: 
101.26'-110.91'. 



WELL 
COMPLETION 
INFORMATION 

Comnoat r  

Surf8c .  S0.I 



WELL DEVELQPMENT S U M M A R Y  

4PPEARANCE COMMENTS 

luddy;  Lots - o f  s a n d  Load - 9 
Clear 

S a n d  on bottom 

Clear S a n d  on bottom 

C l e a r  S a n d  on bottom 

Clear I S a n d  on bottom 
I 

Clear S a n d  on bottorri 

Clear  S a n d  on bottom 

I 



3-87BR 
06/18/87 
Q = 11 l i t / 2 1  min 

s t a t i c  

5 
6 
8 
10 
13 
15 
20 
25 
30 
35 
40 
60 
120 
1040 

Depth to 
Water 

( fee t )  

95.67 

109.82 
109.76 
109.71 
109.62 
109.55 
109.53 
109.45 
109.38 
109 33 
109.28 
109.23 
109.06 
108.64 
104.05 

Draw- 
down 

( feet )  

14.15 
14.09 
14 04 
13.95 
13.88 
13.86 
13 78 
13.71 
13 66 
13 61 

13.39 
13.56 

12 97 
8.38 



-8 

-9 

c 
2 
0 
-D -12 
5 
U 

0 
L 

-1 3 

-1 4 

-1 5 

3-87BR 
06/ 18/87 

Time (minutes} 
1000 1500 



c 
W 
W 
I 
v) 

< 
c < 
c 
Q) 
W 
I= 

w 
Y 
0 < 
a 

a 

a 

u 
0 
J 

.. 
e 
C 
Q, 

- 
E 
E 
0 
0 

- 
m 
m 
m - Y 
.. 
L 

c 
Q) 

E 
Q .- 
a 
Q 
0 

Q 
0 

- 
L 

m 



F A C k  El3 TEST ANALYSIS 
WELL NO, 3-87bR 

ROChY FLATS FLANT: 881 HILLSIDE JOE NO. 2029-17-02 
DATE TESTED: 6/4/87 BY: J. 6. BERGMAN (1)1 TEST INTERVAL (FEET EELOW G. S. ) : 62.96 - 72.55 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEFTH TO WATER (FEET BELOW G.S. ) :  79.25 

__------------______----------------------------------------- 
0 L 

2 (PI) (L) (H) R 
LN(--) c . =  ------------ 

1ST PI/; TEST 
Q = INJECTION RATE = 0.00001448 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGhT 

+ GAGE PRESSURE (IN FEET) 
= 67.73 + 9.02 + 0.00 * 2.31 = 76.75 

R = 6OREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000001 FTIMIN 
K - 0.00000001 CM/SEC 

P2/3 TEST 
0 = INJECTION RATE = 0.0(:)115844 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.-73 + 5.20 + 12.50 * 2.31 = 101.80 

R = BOREHOLE RADIUS - 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000064 FT/MIN 
K - 0.00000033 CHISEC 

_. _ _  

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00004344 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WCITER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.73 + 8.93 + 0.00 * 2.31 * 76.66 

R = BOREHOLE RADIUS = 0.31 FEET 

k; * HYDRAULIC CONDUCTIVITY = 0.00000003 FT/MIN 
K = 0.00000002 CM/SEC 



PAC1 ER TEST A N A L Y S I S  
WELL NO. 3-87FR 

ROCkY FLATS PLANT: 881 HILLSIDE JO6 NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S. ) :  7 4 . 5 5  - 84.20 
DATE TESTED: 6/4/87 B Y :  J. F .  BERGMAN 

MATERIAL TESTED: ARAPAHOE C L A Y S T O N E  
DEPTH TO WATER (FEET BELOW G.S.): 79.3s 

1ST P1/3 TEST 
Q = INJECTION RATE = 0.00000145 (FEET3iMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET)' - 79.37 + 6.21 + 0.00 * 2.31 = 87.58 
R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/PlIN 
K = 0~00000000 CM/SEC 

P2/3 TEST 
Q INJECTION RATE = 0.00020997 (FEET3iMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.37 + 5.20 + 15.00 * 2 . 3 1  = 119.22 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000010 FT/MIN 
K = O.OOOOOOQ5 CM/SEC 

~ 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00010860 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS 3: 0.31 FEET 
79.37 + 8.56 + 0.00 * 2.31 = 87.93 

K - HYDRAULIC CONDUCTIVITY = 0.00000007 FT/MIN 
K - 0.00000004 CM/SEC 

\ 



PACIER TEST ANALYSIS 
WELL NO. 3-87Bk 

ROCKY FLATS PLANT: e81 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 6/4/87 BY: J . B .  EERGMAN 0 TEST INTERVAL (FEET BELOLJ G.S.): 88.20 - 97-85 

MATERIAL TESTED: ARAFAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S .  ) : 79*’55 

1ST Fl/3 TEST 
Q INJECTION RATE = 0.00001448 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEE? 
79.35 + 8.57 4 0.00 * 2.31 = 87.92 

K = HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN 
K - 0.00000000 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE 0,00199107 (FEET3IMIN) 

TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

L = LENGTH OF TEST INTERVAL = 9-63 FEET 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 5.20 + 19.00 * 2.31 = 128.44 

R = BOREHOLE RCSDIUS - 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000088 FT/MIN 
K - 0.00000045 CM/SEC 

2 N D  P1/3 TEST 
GI INJECTION RATE = 0.0(3000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVFIL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.21 + 0.00 * 2 . 3 1  = 87.56 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRNILIC CONDUCTIVITY - 0.00000000 FT/MIN 
K = 0.00000000 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 3-87Sk 

HOChY FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S .  ) :  97.95 - 107.50 
DATE TESTED: 6/4/87 BY: J. B. PERGMAN 

MATERIAL TESTED: ARAF'AHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S. : 79.75 

1ST Pl/3 TEST 
Q = INJECTION RATE = 0.00023169 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL =I 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
- 7 9 . 3 5  + 9.02 + 0.00 * 2.31 = 88.37 

K = HYDRAULIC CONDUCTIVITY = 0.00000015 FT/MIN 
IC = O.Oo0OQQOe CM/SEC 

P2/3 TEST 
0 = INJECTION RATE = 0.00205451 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 79.35 + 5 . 2 0  + 20.50 * 2.31 =I 131.96 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000087 FT/MIN 
K = 0.q0000044 Cfl/SEC 

_ _  - -  - 

2 N D  P1/3 TEST 
Q = INJECTION RATE - 0.00014480 (FEET3/MIN) 
L - LENGTH OF TEST INTERVAL - 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD - DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) - 79.35 + 8.28 + 0.00 * 2.31 = 87.63 
R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000009 FT/MIN 
K = 0.00000005 CM/SEC 



PACF EF: TEST A N R L Y S  IS 
WELL NO. ,7-e7m 

ROCKY FLATS PLANT: 881 HILLSIDE J O E  NO. 2'329- 17-02 
DATE TESTED: 6/4/87 BY: J . B .  EERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 101.26 - 110.31 
MATERIAL TESTED: ARAFAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G.S.): 79.75 

t S T  Pl/3 TEST 
Q = INJECTION RATE = O.OcJOOO145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD - DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET) - 79.35 + 6.40 + 0.00 * 2.31 = 87.75 
R - BOREHOLE RADIUS * 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY * 0.00000000 FT/MIN 
K = 0.00000000 CMISEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE = 0.0~:~000000 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 79.35 + 5 . 2 0  + cj.00 * 2.31 = 84.55 

H = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0~00000000 FTIMIN 
K = 0.00000000 CMISEC 

2ND P1/3 TEST 
61 - INJECTION RATE = 0.00000145 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= I9.35 + 8.64 + 0.00 * 2.31 = 07.99 

R - BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000000 FTIHIN 
K = 0.00000000 CM/SEC 



02/22/88 
RccKY FLATS PLANT 

WA'I" LEVEL DATA SUMMARY 

0387 06/18/87 
06/24/87 
07/08/87 
08/06/87 
09/02/87 
10/05/87 
11/10/87 
12/16/87 
01/09/88 
02/04/88 

5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 

5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 
5932.44 1.86 109.61 

95.67 
81.35 
53.00 
48.60 
45.50 
90.20 
44.90 
44.80 
44 .00 
43.95 

WATER 

ELEVATION 
SURF** 

---------- 
5836.77 
5851.09 
5879.44 
5883 .a4 

5087.54 

5888.49 

5886.94 
5842.24 

5887.64 
5088.44 

f 
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x Log of  Borehole 

x Well Construction Summaries 
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L O G  
O F  

BOREHOLE 

COLLUVILIM 

- 0 - 2 . 5 '  - Sample. Recovered 2.33/2.51 = 93%. 
CLAY: moderate brown (5YR 2/21; grass; very fine 
grained (4.0-3.5 8) sand; occasional quartzite 
cobbles; moist to danp. 

2.5-5.01 - Sarrple. Recovered 2.1/2.5' = 84%. 
CLAY: dusky yellowish brow (IOYR 2/21: to dark 
yellowish brown (10YR 4/2); grass; small (up to 
211) quartzite cobbles; fine-grained sand (3.5-3.0 
0 ) ;  moist to danp. 

5.0-10.01 - Sanpte. Recovered 4.28/5.01 = 86%. 
SAND AND GRAVEL: moderate yellowish brown (10YR 

5/4) to dark yellowish brown (IOYR 4 / 2 ) ;  some 

sand; fine-grained (2 .0-4.0 8);  clay-rich; sure 
quartzite cobbles and pebbles; subrounded to 

subangular; caliche (8.28-8.361) very pale orange 
(10YR 8/21 to grayish orange (IOYR 7 j 4 ) ;  moist to 
wet. 

10.0.13.01 - Sanole. Recovered 2 . 4 4 / 3 . 0  = 81%. 
10.0-11.0 SANDY CLAY: moderate yellowish broun 
(10YR 5/4); fine grained sand ( 2 . 0 - 6 . 0  8); 
occasional quartzite cobbles and pebbles; 

subrounded to subangular; clayey; mist to wet. 

11.0-11.52: SAND AND GRAVEL: light brown (5YR 
5/6); sand (2 .5 -2 .0  8); quartzite cobbtes; 
subrounded; moist to ye:. 

L o c a t i o n  Roch Flats P k q t ;  581 Hillside 
C o o r d ~ n a t o r  534957. -1 E21774.1 
T o t a l  D o p t h  27 fit ,, 

B O ~ O ~ O I O / W O I I  n o .  4-87 
G r o u n d  S u r f a c o  E l o r a t i o n  5909.79' 
W a t o r  L o r 0 1  E n c o u n t o r o d  5 . 0 '  ,20.4' 

S t a t l c  59c) 4.17' 
Dr(1l.r R. ShLT 

C o m m o n t i  ( /  

S a m p l o r  C ~ l l o c t o d  or 
O t h o r  T o r t @  ? e r l o r m o d  / 

HNu background =2.2 .  
No OVA readings. 
No readings above 

background. 



LOG 
OF 

BOREHOLE 

L o c  i tlon l o r o h o l o / W o l l  NO. 3-87 (cmt'd.1 
Coordinator Ground  S u r f a c o  E l o r r t l o n  

T o t a l  Dopth W i t o r  L o v o l  E n c o u n t o r o d  

Drill ing C o m p a n y  Dr l l l o r  

H o l p o r  0.10 Drll1.d 

Orllling Yothod O r l l l l n g  Flu14 
Loggod B y  

Static 

C h o c k o l  By 
i to M i n i a w  ci Ooo log l r t  

Commonta  

Lithologic  Dorcr lpt lon  

I 

11.52-12.38 CLAY: light olive gray (5Y 5/21 with 
patches of dark yellowish orange (IOYR 6/61 iron 
staining; quartzite cobble at 12.38; moist. 

i 
t 

i 
t 

13.0-16.0' - Sample. Recovered 3.1/3.0' = 103%. 
13.0-14.1; GRAVEL: dark yellouish orange (IOYR 
6/61; quartzite; angular; brown; sandy; clayey; 
wet. 
14.1-16.6: CLAY: dark yellowish orange (10YR 6/61 
and light olive gray (57 5/2); kartzite cobble at 
14.6; subrovded; moist to clanp. 
14.6-16.0; SANDY CLAY: moderate yellouish brown 
(10YR 5/4); quartzite cobbies and pebbles; sand 
(2.0-2.50); mist to damp. 

16.0-18.0' - Sanple. Recovered 1.95/2.0 = 98%. 
SANDY CLAY: moderate yellowish brown (10YR 5/41; 
quartzite cobbles and pebbles; subangular; sand 
(2.0-2.5 0); moist to slightly daw. 

18.0-20.5; - Sanplc. Recovered 2.1/2.5 = 81%. 
18.0-19.5; SANDY CLAY: dark yellowish orange (10YR 
6/61; sand (1.5-2.0 0); quartzite cobbles and 
pebbles; damp to moist. 

ARAPAHOE FORMATION 

19.5.20.4': CLAYSTONE: light olive gray (5Y 5/21; 

disturbed; weathered; slightly dam. 

S i r n ~ l o r  C o l l o c t o d  or  
Tor t r  ? o r f o r n o d  

* 



L O G  
OF 

BOREHOLE 

Locat lon l o r o h o l o / W o l l  Wo. 4-87 (CoF.t'd.) 
Coordlnaco. I G r o u n d  S u r l a c o  E l o r a t l o n  

T o t a l  D O p t h  W a t o r  L o v o l  Encountered 

S t a t l c  

Orllllng C o m p a n y  Df I I Ior  

0.10 Drlllod H o l p o r  

Orllllng Y o t h o d  Or l l l lng  F luld r/ 
Loggod l)y C h o c k o d  61  

G o o l o g i r t  t o  M a n a g o r  

I 
C E A ~  v a n a i r  

Commonta 
/ 

/ 
L l t h o l o g l e  O o r c r l p t l o n  

i 

t 

20.5-23.5' - Sample. Recovered 2.5/3.01 = 83%. 

CLAYSTONE: l i g h t  o l i v e  gray (5Y 5/21; dark 
yellowish orange (10YR 6/6) iron s ta ins ;  
weathered; wet at  20.5 to 20.65; danp t o  s l i g h t l y  
moist 21.2-22.01; and dry from 22.01-23.0. 

TOTAL DEPTH: U.0' 



WELL 
COMPLETION 
INFORMA TlON 

nt ..It0 ,i5 
Fi1t.r Yat0rl.I: - i. - 



WELL DEVEL3PMENT S U M M A R Y  

- 
DATE TIME METHOO 

7: 55  
5 / 1 5 / 8 7  A . N .  Pumped 

7:  5 5  
5 / 1 5 / 8 7  A . M .  Pumped 

7 : 5 5  
5 / 1 5 / 8 7  A . 3 .  Pumped 

5/15/87 13:OO Pumped 

5 / 1 5 / 8 7  14:OO Pumped 

5 / 1 8 / 8 7  A.M.  l5 Pumped 

WELL 4-57 

~~ 

VOLUME APPEARANCE COMMENTS 

8 . 2 L  thick 

8 . 2 L  thick pumping water 

8 . 2 L  

8 . 2 i  

8 . 2 L  nuddy-bottom last foot only 

1 2 L  clear bottom 

Xuddy : 

Nuddy; Pump having problens 

Muddy : 
thick water getting thicker 

Pump having more t rocb1.e  

Clear at to Water got muddier on 
muddy-botto 
Clear- top Water got muddy a t  

Mostly Only  muddy on very 

4 

5 /18 /87  

5 / 1 8 / 8 7  

5 / 1 8 / 8 7  

5 / 1 9 / 8 7  

9 : 2 5  
A.M. Pumped 4L Clear 

Slightly 
muddy 11:15 Pumped 8 . 2 L  

Muddy at 
bottom 13:lC Pumped 8 . 2 L  

14:lC Pumped 8 . 2 L  Clear 

Mud in last 2L 

Mud in last foot of 
water 



4-87 P - T e s t  
0 6/02/ 8 7 

0 
1.5 

2 
2.5 

3 
1 0  

1 0 . 5  
11 

11.5 
1 2  

12.5 
1 3  

13.5 
1 4  
1 5  
1 6  
2 0  
22 

22.5 
23 

23.5 
2 4  

24.5 
2 5  

25.5 
2 6  
27 
28  
29 
30  
3 1  
32 
33 
35 
37  
3 9  
44 
4 9  
5 5  
6 0  
6 5  
7 0  
7 1  
7 6  
8 2  

3 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

10  
11 
12 
1 3  
1 4  
1 5  
1 6  
1 8  
2 0  
22 
27 
32 
38  
43 
48 
53 
54  
59  
6 5  

Depth t o  
Water 

(feet)  

15.13 
17.63 
32.25 
34.63 
38.13 
39.25 
41.13 
42.13 
42.63 
43.25 
43.88 
44.00 
44.38 
44.63 
43.88 
43.13 
31.50 
14.00 
10.38 

6.50 
4.38 
3.75 
3.25 
3.00 
2.50 
1.50 
1.75 
1.50 
1.38 
1.13 

.88 

.63 

.63 

.13 

.oo 
-.75 

-2.13 
-2.00 
-2.50 
-2.88 
-3.88 
-3 50 
-3.63 
-4.63 
-4.38 

Drav- 
down 

( feet) 

00 
2.96 
3.26 
3.46 
3.75 
3.84 
4.00 
4.08 
4.13 
4.18 
4.23 
4.24 
4.27 
4.29 
4.23 
4.17 
3.20 
1.74 
1.44 
1.11 

0 94 
89 

.84 

.82 

.78 

.70 

.72 

.70 

.69 
67 

.65 
63 

.63 

.58 

.57 

. 5 1  
040 
4 1  

- 3 6  
.33 
.25 
28 
27 

.19 
e21  



P-TEST OF 4-87 
06/02/87 

-1 

c 
% 
0 
U 
% -3 
0 
L 
n 

-4 

-5 Lr 
0 $0 60 90 

Time (minutes) 



02/22/88 
ROCKY FLATS PLANT 

W A W .  LEVEL DATA SUMMARY 

0487 06/24/87 
07/08/87 
08/06 / 87 
10/05/87 
11/10/87 
12/16/87 
01/08/88 
02/04/88 

5909.79 5911.81 
5909.79 5911.81 
5909.79 5911.81 
5909.79 5911.81 
5909.79 5911.81 
5909.79 5911.81 
5909.79 5911.81 
5909.79 5911.81 

2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 

SI BASE 
BELOW 
Toc 

21.49 
21.49 
21.49 
21.49 
21.49 
21.49 
21.49 
21.49 

7.64 
6.50 
8.60 
10.00 
10.10 
10.00 
9.90 
8.28 

WATER 

ELEVATION 

5904.17 
5905.31 
5903.21 
5901.81 
5901.71 
5901.81 
5901.91 
5903.53 
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L O G  
OF 

BOREHOLE 

Sampl.0 C.ll0Ct.d or  
Othor  T o r t 0  ? o r t o r m o d  / Lithologic 0 o r c r i p t l o n  

12.2-13.0': CLAYSTmE: olive gray (5Y 3/21; 
akndant limonite stains; fractured; mist. 

COLLWIUI (DISTURBED) 

0.0-2.0' - Sanple. Recovered 1.2/2.0' = box. 
0.0-0.8': TOPSOIL: moderate brom (5YR 4/41; clay 
sandy; abundant organics; moist. 
0.8-2.0': CLAY: dark yellowish brown (10YR 4/2); 
trace sand; some quartzite pebbles; weathered; 
moist. 

2.0-4.0' - Semple. Recovered 2.0/2.01 = 100%. 
2.0-3.9': CLAY: same as above. 
3.9-4.0': CLAY: moderate yellouish brown (IOYR 
5/41: silty; mist. 

4 . 0 - 8 . 0 '  - Sanple. Recovered 4.0/4.0i = 100%. 
4.0-5.7': CLAY: same as above. 
5.7-8.0: CLAY: moderate yellowish brow (IOYR 
5/41 abundant quartzite pebbles; silty; trace 
sand: moist. 

8.0-13.0' - Sanplc. Recovered 3.0/5.0' = 60%. 
8.0-10.0': CLAY: sane as above. 
10.0-12.2: SAND: light brow (5YR 5/6): 1.0-1.5 0; 
gravelly; moist. 

HNu background = 2 
OVA background = 1.4 

HNu rdg = 50 units on cor  
200 units over cuttings 



L O G  
O F  

BOREHOLE 

Loer t lon  

C o o r d l n r t o r  

' lot81 D e p t h  

G r o u n d  s u r f r c o  E l o v r t l o n  

W r t o r  L o v o l  E n c o u n t o r o d  

8t8t lC  

Drl l l lnq C o m p a n y  D r l l l o r  

Wolper D r t o  Dr111od 

Drlltlnq Y o t h o d  O r l l l l n g  Fluld 

Loggod 8 y  
Qoologlrt  

C o m m o n t r  

13.0-18.01 - Sanple. Recovered 5.0/5.0 = 100%. 
CLAYSTOWE: sene as above. 

18.0-23.01 - Sanple. Recovered 5.0/5.0' = 100%. 
CLAYSTONE: same as above. 

23.0-27.01 - Sanple. Recovered 0.8/4.01 = 20%. 
RPD= 0.0/0.8' = 0%. 
CLAYSTONE: light olive (1OY 5/41 uith sane light 
olive brown (5Y 5/6) mottles; dense; sane very 
fine-grained sand at 23.5'; ueathered; moist. 

27.0-29.01 - Sanple. Recovered 1.3/2.01 = 65%. 
ROD = 0.75/1.3l = 58%. CLAYS &YE 0 : light olive@ 
brom (1OY 5/4) uith C Q ~ D  moderate reddish 
orange (1OY 6/61 mottles; sane fractures; 

weathered; moist. 

29.0-33.0' . Sanple. Recovered 0.2/4.01 = 5%. 
RPD = 0.0/0.2' = Ox. CLAYSTONE: SM as above. 

33.0-34.31 - Sanplc. Recovered 2.5/1.3# * 192%. 
ROD = 1.2/2.S1 = 48%. CLAYSTONE: moderate olive 
brown (5Y 4/61 uith abcndsnt moderate reddish 
brom (10R 4/61 mottles; ueathcred; dense; 
abwdant FeO concretions; dry. 

Packer Test Interval lf3: 
26.40'-36.05' 

7 

Pmcker Test Interval #2: 
36.05'-45.70'. 



L O G  
OF 

B 0 R E H 0 L E 

L o c a t i o n  

C o o r d l n a t o r  

To ta l  D o p t h  

Drll l lng Company  

0.10 DrIIIod 

O r l l l l n g  Y o t h o d  

Logged B y  
O.0l0gl.t 

l o r o h o l o / W o l l  )to. 5-87BR (cont'd*) 
Ground  S u r r a c o  E l o r r t l o n  

W a t o r  L o r o l  E n c o u n t o r o d  

s t a t i c  

DrIIIor 

Holpor  

Dr l l l ln@  f lu ld  

Chocked B y  

C o m m o n t i  u 

.. 

.. 
L 

.. 

.. 
- 
t 

38.5-40.2' - Sanple. Recovered 1.7/1.7'  = 100%. 
ROD = 1.7/1.7'  = 100%. CLAYSTONE: moderate olive 
brown (SY 4/41 with a m a n t  ligh olive brown (SY 

5/61 mottles; hanogenous; denp. 

40.2-41 .5 '  Sample. Recovered 0/1.3'  = 0%. 

41.5-41.5' - Sample. Recovered 3.0/3.01 = 100%. 
ROD = 3.0/3.01 = 100%. CLAYSTCUE: dusky yellow 
(SY 6/41; akmdant FCO stains moderate b r m  

(SYR 4/41; sane very fine-graincd sand; sorted; 

large fracture from 42.3 to 43.3' (vertical); 
slightly daw. 

44.5-48.0'  - Sanple. Recovered 3.8/3.S1 = 10%. 
RPD = 3.6/3.8' = 95%. 
44 .5-45 .7 :  CLAYSTONE: &sky yellow (SY 6 / 4 )  with 
akmdante moderate brown (SYR 4/41 stains; 2-45 
fractures at 44.7' and 65.5 ' ;  d a n ~ .  
45.7-47.7':  SANDSTWE: modcrate yellowish brom 
( 1 C Y R  5/4); very fine-grained; well sorted; 

clayey; abundant moderate brown (SYR 4 / 1 1  stains; 

0 

daw. 

48.0-52 .5 '  - Smple. Recovered 4.5/4.5' = 100%. 
ROD a 3.7/4.5'  = 82%. 
48.0.51.3': SANDSTONE: same as above. 

51.3-52.51:  CLAYSTONE: olive gray (SY 3/2); dense; 
hanogemus; vmathered; daw. 

Samplor  Col loctmd or  
O t h o r  T o r t 8  ? o r f o r m o d  / 

Packer Test Internal 1': 
45.70'-S5.3S1. 

C a g . 3  01  



L O G  
O F  

BOREHOLE 

Loeatlon 

COOfdln8tOO 

Total  Dopth  

Orllllng Company  

0.1. Drlllod 

Orllllng Y o t h o d  

Loggod By 
Qoologlot 

W r t o r  L o r 0 1  Encountered 

Statlc 

0r111.r 

H o l p o r  

C h . c k . 4  8 y  

// 
Commonto 

L l tholo@lc  Dorerlptlocr 

52.5-57.0'  - Sanple. Recovered 4.8/4.5' = 107%. 
RPD = 1.8/4.8' = 38%. CLAYSTONE: olive gray (5Y 

+ 

i 

3/2); a M n t  l i g h t  brow (SY 5/61 s t a i n s ;  
consolidated; homogenous, fracturcd; mist. 

57.0-61.01 * Senple. Recovered 4.1/4.0' = 103%. 

CLAYSTONE: sane as above. 

a -  RPD - 4.1/4.1' = 100%. 

-.I 

k 

Total Depth: 61.0' t 

I 



WELL 
COMPLETION 
INFORMATION 

Ground  S u r l r c l  

S u r f a t .  t o r 1  
Mator tat :  

R T M  TYPE I ( 

Surfac. 

Cilt or ?ac  k 
10 ,s  L o n g t h  (ft.1 P . 

l o r o h o l o  
Dtamotor: 

L 

3 I I 



WELL DEVELOPMENT SUMMARY 

DATE TIME1 METHOD VOLUME 

6/1/87 9:48 

6/4/87 8:30 Pumped 12L 

6/5/87 8:30 Pumped 4.5L 

6/8/87 8 : O O  Bailed 8.5L 

A P P E A A A N C E ~  COMMENTS 

Too thick Driller will blow out 
f o r  pump 

Clear Load = 3.8L 
Water 

clearinq UD 

Clear 

Clear 

Clear 



1 

PROGRAH SLUGT, VERSION 4,OCT. 1985 

THIS PROGRAM CALCULATES HERN TRANSIISSIVITIES FROI SLUG-TEST DATA BASE3 ON TYO ANALYTICAL APPROACHES: 
11) YETHDD OF COOPER, BREDEHOEFT AND PRPRDOPULOS. 1967 (ARTICLE iN V01.3,NO.l OF YRR ENTITLED 

'RESPONSE OF A FINITE DIARETER YELL TO AN INSTANTANEOUS CHARGE OF HATER') 
(2) RETHDD OF BOUYER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF YRR ENITLED 

'A  SLU6 TEST FOR DETERNINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AOUIFERS 
YITH COMPLETELY OR PARTIALLY PENETRATING HELLS') 

PROJECT NO.: 0-0118-87 CLIENT: Rockrell International 

ITE LOCATION: kockv Flats Plant DATE OF SLUG TEST: 10-23-87 

FIELD INVESTIGATOR: Kevin YcNeill 

HELL NO.: 5-87 BR 

INPUT DATA ARE: 

INNER CASING GIARETER = 2.00 INCHES LENGTii OF StREEN OR INTAKE PORTION = 0.25 FEE7 
INNER SCREEN OR OPE#-HOLE DIARETER = 
31AllETER OF DRILLED HOLE = 4.00 INCHES THICKNESS OF SATURATED APUIFW iONE = 6.35 FEET 
ESTIIATED PORESITY ilF GRAVEL PBCK = ,25  FALLING-HEAD iHDEX = 1 i 'i ' IF FALLiN6,'O' IF RISIN6) 

;.GO iHCHES DEPTH FROH STATIC LEVEL TO BOTTOM OF SCREEN = 0.25 FEET 

NUXBER OF iiEiiJ-iiHE GATA POINTS = 46 

iIHE 
isec ! 

1.03 
2.30 
3.30 
4.35 
5.30 
0.3 i i  
7.30 
a. 30 
9.30 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
20.00 
25.00 
50.00 
35.00 
40.00 
45.00 
50.00 
60.00 
70.00 
80. M) 
90.00 

HEAD 
(FEET) 

,600 
.590 
,580 
- 3 0  

" 0  

,565 
.5&5 
.:so 
,540 
,540 
,530 
,520 
,520 
,520 
,510 
.500 
,480 
,460 
,450 
,440 
,430 
,420 
,400 
,380 
,360 
,340 

* " 1  



llO*M 
130.00 
150.00 
180.00 
230.00 
290.00 
350.00 
410.00 
470.00 
530.00 
6S0.00 

890.00 
1070.00 
1340.00 
1650.00 
1940.00 
U40.00 
2540.00 
2840.00 

no.00 

,310 
,290 
,270 . a0 
,210 
* 180 . I60 
a 1 5 0  
,130 
* 120 
,110 
,090 

,070 
,060 
1050 
,030 
,030 
,020 
,020 

. oao 

HO WAS CIRIPUTEI) FRM INTERCEPT W PLOT OF LU6(H) VS. T I E  

suaEssIvE CWUTED 
VALUES FOR Hb 

I FEET 1 

,4216 
,4300 

1 

W H O D  OF BOUYER AND RICE 

COHPUTED RESULTS USING DIARETER OF DRILLED HOLE: 

PERf!EdBIiITY = 2.16E-36 FTisec = 6.57E-35 CH/sec 

TRAISRISSIVITY 1.36E-05 FT++Z/sec 

COHPUTED SESULTS USIN6 DIARETER OF CASING AND SCREEN: 

FERtlEABILITF = 2.59E-06 F i i s e c  = 7.91E-05 CHlsec 

TRANSHISSIVITY = 1.63i-05 FT+tZ/sec 

1 



5-87BR 
06/ 16/ 87 
Bailed 8.3 liters in 10 minutes 

Time 
(min) 

0 
10 

10.33 
11.12 
11.67 
12.25 
12.67 
13.17 
14.5 
15.5 
16.5 
17.5 
20 
22 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

0 
.33 

1.12 
1.67 
2.25 
2.67 
3.17 
4.5 
5.5 
6.5 
7.5 
10 
12 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

Depth to 
Water 
(feet) 

46.87 

53.52 
53.17 

52.61 
52.40 
52.29 
51.71 
51.35 
50.91 
50.44 
49.52 
48.95 

48.14 
47 94 
47.82 
47.70 
47.61 
47.53 
47.47 
47.43 
47.38 

52 92 

48.48 

Draw- 
down 

(feet) 

6.65 
6.30 
6.05 
5.74 
5.53 
5.42 
4.84 
4.48 
4.04 
3.57 
2.65 
2.08 
I. 61 
1.27 
1.07 
.95 
.83 
.74 
.66 
.60 
.56 
. 5 1  



5-87BR 

-2 'L 
-6 

-8 
0 

I 

06/16/87 

10 20 30 40 

Time (minutes) 

50 60 
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F,ACP'ER T E S T  A N A L Y S  IS 
WELL NO. 5-87ER 

R0Ck.Y F L A T S  PLANT: 881 HILLSIDE JOB NO. 2029- 17-02 
DATE TESTED: 5/28/87 B Y :  J . E .  BERGMAN 

TEST INTERVAL (FEET BELOW G.S. ) : 26.40 - 36.05 
MATERIAL TESTED: ARAF'AHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S.): 44.56 

1ST Pl/3 TEST 
5! = INJECTION RATE = 0.00264993 (FEET3/MIN) 
- = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 31.22  + 9.22 + 0.00 * 2.31 = 40.44 

K HYDRAULIC CONDUCTIVITY 0.00000371 FT/MIN 
E = 0.00000188 Ctl/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE = O.OQ000000 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 31.22 + 5 - 2 0  + 0.00 * 2.31 = 36.42 

K - HYDRAULIC CONDUCTXVITY = 0.00000OOO FT/MIN 
K = 0.00000000 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVaL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 31.22 + 9 . 5 5  + 0.00 * 2.31 * 40.77 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY 0~00000000 FT/MIN 
I( = 0.00000000 CM/SEC 



1ST P l / 3  TEST 
0 = INJECTION HATE = 0.00202727 (FEET31MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 40.87 + 9.84 + 0.00 * 2.31 - 50.72 

R = BOREHOLE RADIUS = 0.31 FEET 

I( = HYDRAULIC CONDUCTIVITY = 0.00000226 FT/MIN 
K = 0.00000115 CM/SEC 

P2/3 TEST TEST ABORTED 
LJ. = INJECTION RATE = 0.00000000 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 40.87 + 5.20 + 0.00 * 2.31 = 46.08 

H = BOREHOLE RADIUS = 0.31 FEET 

E = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K = 0.00000000 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00034753 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEXDHT 

+ GAGE PRESSURE (IN FEET) 
= 40.87 + 9.86 + 0.00 * 2.31 * 50.74 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = O.OOOOO(339 FT/MIN 
K = 0.00000020 CM/SEC 



PAC1 El3 TEST ANALYSIS  
WELL NO. 5-87tk 

R0Ck.Y F L A T S  FLANT:  881 HILLSIDE J O B  NO. 2029-17-02 
DATE TESTEI?: 5/28/87 BY :  3.B. BERGRAN 

TEST INTERVAL (FEET EELCW G.S. ) :  45.70 - 55.35 
FATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATEii ( F E E T  BELOW G.S. ) :  44.56 

1ST PI13 TEST 
C = INJECTION RATE = 0.00143646 (FEET3/RIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
. = 44.56 + 8.46 + 0.00 * 2.31 = 53.02 

ti = HYDRAULIC CONDUCTIVITY = 0.000001!53 FT/MIN 
K = 0.00000078 CM/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE = 0.00000000 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 44.56 + 5.20 + 0.00 * 2.31 =- 49.76 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY 9 O~OOOOoooO FT/MIN 
K - 0.00000000 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00938373 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TAbLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 44.56 + 10.41 + 0.00 * 2 .31  = 54.97 

R BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000039 FT/MIN 
K = 0.00000020 CM/SEC 



02/22/88 

0587 06/ 16/87 
06/24/87 
07/06/87 
08/04/87 
09/29/87 
11/09/87 
12/21/87 
01/11/88 
02/04/88 

RmKY mTs PLANT 
W A ~  LEVEL DATA SUMMARY 

5927.76 
5927 76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 

Mc 
ELEVATION 

5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 

46.87 
45 56 
46.20 
46.30 
46.30 
46.20 
46.50 
46.20 
31.16 

5883.29 
5884.60 
5883.96 
5883.86 

5883.96 
5883.66 

5899.00 

5883. a6 

5883.95 



I N D E X  OF DATA 

Boring NO.: 6-87 

Completed as well? Yes 

Data in Filc 

X Log of Borehole 

- x Well Construction Summaries 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 

881 HILLSIDE AREA REMEDLAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
W C H  1,1988 APPENDIX E 



L O G  
OF 

B O R E H O L E  

L o g g o d  B Y  K. D. Holliway 
Goologlot  

C o m m o n t r  i 

COLCUVIUn 

0-2.0' . Sample. Recovered 2.0/2.0' = 100%. 
CLAY: dusky yellowish brown (IOYR 2/21; grasses 
and roots; occasional quartzite cobbles/petbles; 
damp to moist. 

2.0-5.5' - Sample. Recovered 3.9/3.5' = 111%. 
2.0-4.2': CLAY: dusky yellowish brown (IOYR 2/21 
to dark yellowish brown (10YR 4/2); roots; 
occasional quartzite cotble; diswbed; 
unconsolidated; damp to moist. 
4.2': COBBLE: quartzite in clay matrix; 3' 
diameter; mist. 
4.2-5.50': CLAY: dark yellowish orange (10YR 6/6) 
with light olive gray (5Y 5/2) stains; weathered; 
unconsolidated; d a w  to moist. 

H 

5.5-10.5'  - Sample. Recovered 3.5/5.01 = 70%. 
5.50-5.90': CLAY: dark yellowish orange (1OYR 6/61 
and yellowish gray (5Y 7/2); weathered; damp. 
5.90-6.10': SAND: light brown (5YR 5/61: coarse- 
grained (1.0-0.5 0 and 2.0-2.5 0 ) ;  quartzite 
cobbles; clay matrix; unconsolidated; damp to 
moist. 
6.1-6.50': CLAY: grayish orange (10YR 7/4) with 
yet lowish gray (5Y 7/2); quartzite cobble; 
weathered; danp to mist. 

S a m p l o r  C o l l o c t o l  or 
O t h o r  t o r t r  Corformod / 
HHu background = 0.8. 
No readings above 
background. 



L O G  
O F  

B O R E H O L E  

- - 
.. .i 

Location B o r o h o l o / W o l l  no.  6-87 (cont'd.) 
C o o r e l n a  t o r  

T o t a l  D o p t h  
G r o u n d  S u r r a c o  E l  

W a t o r  L o r 0 1  E n c o  

Cao.  o f -  

O r l l l l n g  C o m p a n y  

0.10 011110d 

Orl l l lng  U o t h o d  

Loggod B y  

G o o l o g l r t  

C o m m o n t a  

t 

/ 
Litholos ic  0 o r c r l p t l o c l  

-'r 
I -  ARAPAHOE FORMATION 

-- 6.50-9.0': CLAYSTONE: Light olive gray (5Y 5 / 2 )  
with dark yellowish orange (10YR 6/61 stains; -- unconsolidated; weathered; damp to slightly moist. 

.- 10.5-15.5' - Sample. Recovered 5.3/5.0' = 106%. 
CLAYSTONE: olive gray (5'1 3/21 with dark yellowish 
orange (10YR 6/61 stains; trace caiiche; 
fractured; trace sand (3.5-4.0 8);  weathered; danp 
to dry. 

-I 

.. 
TOTAL DEPTH: 15.50' 

S r m e l o r  C o l l o c t o d  o r  
O t h o r  t o r t r  C o r f o r m o d  / 



W E L L  
COMPLETION 
IN F O R  MA T l O N  

L o c a t l o n  B u r k c  , c l p t S  - , P lan r :  8 8 1  u i l l s i d e  A rea  W o l l  N o .  / . - e 7  
C o o r d l n a t o r  3 iC) lh. i ) ? ?R E 37C)21.7950  E l o v r t l o n :  G r o u n d  S u r l a c o  590L.5?' 

T o t a l  D o p t h :  W e l l  7 - 0 6 '  l o p  o f  C a r i n g  iQn6.56' 

b o r o h o l o  ' 5 - 1 ' 
F o r m a t i o n  o f  Cornplot ion Colluv i u m  
C a s l n g  M r t o r l a l  5 c h  5 ,  TvDe 316 TFJ s t a i n l e s s  S t v i s l n g  ~ l r m ~ t o r  2" ID 
S c r o o n  M r t o r l a l  m1 C"  wire wraD. Tv e 316  TFJ S u r f a c a  casing ~ i r m 0 t . r  5' '  in 
Oat. I n S t r l l o d  a v  I&. 198, 7 s t a i L e s s  s t e e l  Approvod B y  S .  V,aschke 

Sit. M a n a g o r  1 1  - 7  

G o o l o g i r t  
I n r t r l l o d  B y  

CEARP M a n a g o r  

C o m m o n t s  

Ground S u r f r c  

S U r f 8 C O  S o r l  

Imcnt s u r r a c o  

I 
Bontoa i to  

' 
Frltor M8tOri.l: - 
3 2 / h 2  S i l i c a  Si 

I B or 0 hoio 
D la m tor :  

7 . 5 "  

i s l n g  

? . S 6 '  

t o t a l  

- 
B a c k  f i l l  Ma t o r  lr I: ' 7 / 8 "  Volclav B e n t o n i t e  P e l l e t s  



WELL DEVELOPMENT S U M M A R Y  
WELL F;-r37 

D A T E  TIME METHOD VOLUME APPEARANCE COMMENTS 
I TD - 8 I 7" 

5 / 1 8 / 8 7  8 : 3 0  H20 level - dry 
TD - e ' 7'" I H ~ O  l e v e l  - dry 

+ 



02/22/88 

NLmm DATE 

0687 06/24/87 
07/28/87 
08/06/87 
10/05/87 

12/16/87 

02/04/88 

1 I/ io/a7 

01/08/88 

ROCKY FLATS PLANT 
WATER LEVEL DATA SUMMARY 

G. S.  Toc STICK 
ELEVATION ELEVATION Up 

5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 

5906.42 1.89 
5906.42 1.89 
5906.42 1.89 
5906.42 1.89 
5906.42 1.89 
5906.42 1.89 
5906.42 1.89 
5906.42 1.89 

8.77 
8.77 
8.77 
8.77  
8.77 
8.77 
8.77 
8.77 

5.67 
6.90 
7.40 
4.70 
3.70 
3.70 
2.90 
2.49 

5900.75 
5899.52 
5899.02 
5901.72 
5902.72 
5902.72 
5903.52 
5903.93 



INDEX OF DATA 

Boring No.: 6-87A 

Completed as well? No 

Data In F1k 
. .  

x Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

- 
- 
- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 

881 HILLSIDE AREA REMEDIAL XNVESTIGATION REPORT 
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L O G  
OF 

B O R E H O L E  

L O g g O d  B y  K. D. Holliwav 
Goolog lot  

I / -  - C E A R C  Y r  

Comm.,,tr Abandoned hole at 32 .0 ' .  Pluqaed w i t h  Portland Tne I cene?t. 
* E s t m t e d  values frm topograph= m p .  

Ll thologlc  0 o o c r l p t l o n  

0.0-5.01 - Sarrple. Recovered 1.4/5.01 = 28%. 
CLAY: dusky yellowish brown; (10YR 2/2); 
occasional quartzite cokbles/pebbles; grasses & 
roots; dam. 

. sandstone and quartzite cobbles; unconsolidated. 
ARAPAHOE FORMATTON 

6.5-9.01: CLAYSTONE: light olive gray (5Y 5/21; 
dark yellowish orange (IOYR 6/6) stains; 
unconsoLidated; weathered; damp. 

9.0-14.01 - Sanple. Recovered 5.0/5.01 = 100%. 
CLAYSTONE: olive gray ( 5 Y  3/21: drark yellowish 
orange (10YR 6/6) stains; weathered; trace sand 
(3.5-4.0 0) ;  trace caliche; danp to 

14.0-17.61 - Sanple. Recovered 4.3/3.6' = 119%. 
CLAYEY SANDSTONE: grayish orange (10YR 7/4) 
2.50-3.0 0 to 2.5 0-2.0 0 ;  quartzose and 
f e ldspat h i c ; subrounded; c L ays t one i nterbeds ; 
danp . 

17.6-22.6' - Sanple. Recovered 1.0/5.01 = 20%. 
SANDSTONE: grayish orange (1OYR 7/41: coarse- 
grained; dark yellowish orange (1OYR 6/61 stains; 
poorly sorted; subrcmded to subangular; dry. 

S a m p l o o  C o l l o c t o d  o r  
O t h o r  T o o t o  C o r f o r m o d  / 
HNu background = 2 . 8 .  
No OVA readings. 
No HNu readings above 

background. 

?' .go - of  - 



L O G  
OF 

B O R E H O L E  

35" _. 

-- 

L a c .  t Ion b o r o h o l o /  W 011 N o .  6-87A ( c s r , t ' d . )  
C o o r d l n r t o r  G r o u n d  S u r t r c o  E l o r r t l o n  

T o t a l  Dopth  W a t o r  L o r 0 1  E n c o u n t o r o d  

-- a- 

m -  e e 

- - 
e 4 -  .) 

.- -- 
*e .- 

Orll l lng C o m p a n y  

O a t .  DrIIIod 

O r l l l l n g  Y o t h o d  

Loggod  B y  
Goologlrt 

D r l l l o r  

C o m m o n t r  / 

/ 
Ll thologlc  D o r c r l p t l o n  

8.npl.r C o l l o c t o d  o r  
O t h o r  t o r t r  P o r t o r m o d  / 
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L O G  
OF 

BOREHOLE 

Drll l lng C O  

O r t o  D r l l l a  

Dr l l l lng  Y o  

L o g g o d  B y  

Cornmonte  

D r l l l o r  

C h o c k .  

Surface casir.c set  to 37.7 '  CR Sentmkr 2 2  

K. ?la--' 

Flu,d 0 . 0 - 3 7 . 7 ' :  None; 37.7-136.3': r-..-- 

, L a  &=- 

i (  --./A- 
C E A R C  h a n a g o r  , I986 bv L. J. Pivcrka. 

a m e l o r  C o l l o c t ~ d  O P  

Lltkologlc  0 o r c r l p t l o n  t h o r  tort r  C o r f o r a 0 4  

COL LUV I un HNu background = C.2. 
No. OVA read1 ngs. 
No readings above 0-0.5 '  - Sample. Recovered 0.5/0.5' = 100%. 

CLAY: dusky yeltowish brown (10YR 2/21; silty; 
some granitic pebbles; porky sorted; 
unconsolidated; danp. 

0.5-5.0 '  - Sanple. Recovered 3.9/4.5' = 87% 
CLAY: dark yellowish brown (1OYR 2/2) to moderate 
yellowish brown (10YR 5/41; micaceous clay with 
trace of granitic pebbles end cobbles; poorly 
sorted; unconsolidated; damp to mist. 

5.0-7.7' - Samle. Recovered 2.3/2.7' = 85%. 

-- 

ARAPAHOE FCRMATION 

8.7-10.2' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: dark yellowish orange (10YR 6/61 and 
light olive gray (51 6/11; heavy iron staining; 
consolidated; mist. 

10.2-13.4' - Sarrple. Recovered 2.4/3.2' = 75%. 
CLAYSTONE: same as above; moist. 

13.4-15.2' . Sanple. Recovered 1.8/1.8' = 100%. - - _ _  
CLAYSTONE: light olive gray ( 5 Y  6/1); heavy iron 
staining; consolidated; moist. 



LOG 
OF 

BOREHOLE 

Locatlon 

Coordlnator 

Total  Oopth 

Drllllng Company 

0.10 Drl l lod 

Orllllng Yothod 

Loggod By 
Goologlot 

Boroholo /Wol I  NO. 8-87BR (cont'd. 1 
Ground Sur faco E lorat lon  

Wator  L o r 0 1  Encountorod  

t 1. tic 

' O r l l l o r  

Holpor 

D r l l l l n g  Fluid I . 
Checked 8 y  1 

Commonto I v 

/ / / - 20 

15.2-17.7' - Sample. Recovered 2.3/2.5' = 92%. 
CLAYSTONE: same as above; moist. 

17.7-18.91 - Sample. Recovered 1.2/1.2' = 100%. 
CLAYSTONE: same as above; moist. 

- 25 18.9-20.3' - Sample. Recovered 0.8/1.3' = 61%. 
SANDSTONE: light olive gray (SY 6/1); clayey; some 

iron staining; well sorted; moderately well 
cemented; damp. 

20.3-22.7' - Sample. Recovered 2.4/2.4' = 100%. 
SANDSTONE: same as above; damp. 

22.7-25.2' - Sample. Recovered 2.5/2.5' = 100%. 
SANDSTONE: same as above; damp. 

30 - 

- 
25.2-27.7' - Sample. 
SANDSTONE: same as above; iron concretions in 

Louer section; damp. 

27.7-30.2' - Sample. Recovered 2.5/2.5' = 100%. 
SANDSTONE: same as above; damp. 

Recovered 2.5/2.5' = 100%. 

_. 

- 30.2-31.2' - Sanple. Recovered*l.O/l.O' = 100%. 
SANDSTONE: same as above; damp. 

31.2-32.7' - Sample. 
CLAYSTONE: mediun gray (N 5); blocky texture; some 
iron stained stringers; consolidated; moist. 

Recovered 1.0/1.5' = 67%. -- 

t a m p l o o  C o l l o c t o l  or 
Othor  f o r t o  ?o r fo rmod  / 



LOG 
OF 

BOREHOLE 

LOC8tlOn Boroholo/W 0 1 1  No.  8-87BR (cont'd.) 
C o o  rd In. l o r  Ground surraco E lorat ion  

Total Oopth W i t o r  L o v o l  Encountorod  

Orlillng Company 

0.10 OrillOd 

Orllling Yothod 

Loggod By 
a.01ogis t 

s tat ic  

0r111.r 

Holpor 

Orlillng F lu id  

Chochod  B y  

Commontr v 

I 
32.7-35.2' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: mediun gray (N 5); silty; blocky 
texture; iron stained stringers; consolidated; 
moist. 

35.2-37.7' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: mediun gray (N 5) to light olive gray 
(5Y 6/11; blocky texture; iron stained stringers; 
trace organic fragments; consolidated; moist. 

43.0-46.0' - Sample. Recovered 2.5/3.0' = 83%. 

RPD=1.7/2.5' = 68%. CLAYSTONE: pate broun (5YR 
5/2) with trace light broun (5YR 5/61 mottles; 
mottles frequency decreses with depth; daw. 

46.0-50.0' - Sample. Recovered 3.7/4.0' = 93%. 
RQD=1.8/3.7' = 49x. CLAYSTONE: pale broun (SYR 
5/21; trace organic fragments; no stains; 
consolidated; homogenous, danp. 

Samplos C o l l o c t o ~  or 
Othor  Testa  Porformod / 

50.0-55.0' - Sanple. Recovered 5.0/5.0 = 100%. 
RPD=3.4/5.08 = 68%. CLAYSTONE: light olive gray 
(5Y 5/21 with abundant light brown (5YR'5/6) 
mottles; 45 fracture at 53.6'; abundant ,organic 

fragments, daw. 

0 



LOG 
OF 

BOREHOLE 

Locatton 

Coordinatos 

Tota l  Dopth  

Drllllng Company 

0.10 Drlllod 

Drilling Uothod 

Loggod @ y  

G o io gir t 

B o r o h o l o / W o l l  N o .  8-87BR (cont'd*) 
Ground Sur faco Elovation 

W a t o r  L o v o l  Encountorod 

S t a t l c  

Drl l lor  

Holpor  

Dr l l l lng  F lu id  

C h o c k o d  By 

J 
Commonts 

I 

I 
55.0-59.01 - Sample. Recovered 3.5/4.01 = 88%. 
RPD=1.2/3.5' = 34%. CLAYSTONE: light olive gray 
(5Y 5/21 with abundant light brown (5YR 5/6) 
mottels; weathered; light olive gray (5Y 5/21 
modules of siltstone at 55.0-55.8'; weathered; 
damp. 

59.0-63.0' - Sample. Recovered 3.2/4.0' = 80%. 
RPD=25/3.2' = 78%. CLAYSTONE: dusky yellowish 
brown (10YR 2/21; abundant modeke yellowish 
broun (10YR 5/41 mottles; consolidated; moist. 

63.0-67.0' - Sample. Recovered 3.5/4.0 = 87%. 
RPD= 1.75/3.5' = 50%. CLAYSTONE: olive gray (5Y 
3/2); caliche at 64.0' reacts strongly uith HCL; 
homogenous; dense; moist. 

67.0-71.01 - Sample. Recovered 2.2/4.01 = 55%. 
RPD=1.0/2.2' = 45%. CLAYSTONE: olive gray (5Y 
3/21; some organic fragments; consolidated; moist. 

71.0-73.0' - Sample. Recovered 2.9/2.0' = 145%. 
RPD=2.9/2.9 = 100%. CUYSTOUE: same as above. 

73.0-77.0' - Sample. Recovered 3.2/G.O' = 80%. 
RPD=1.8/3.2' = 56%. CLAYSTONE: same as e v e .  

Samplor  Colloctod or 
Othor t o r t s  ? o r f o r n o d  / 
Packer Test Interval #2: 
62.61-72.26'. 

?.SO 4 o f  6 



L O G  
O F  

BOREHOLE 

B o r o h  

G r o u n  

olo/Woll  N 

d S u r f a c o  

o.  8-87BR (cont'd.) 
E l o v a t l o n  

Tot81 Dopth W a t o r  Lor01  L n c o u n t o r o d  

$ t 8 t l C  

Drllllng Company 

Dmto Drtllod 

Drilling Yothod  

Loggod B y  
Goologlst  

Dr l l lor  

Holpor  

Drl l l lng  F l u l i  fi 

Chockod  U Y  9 I 

1 

_____ ~~ 

amplo. C o l l o t t o i  or 
Llthologlc D o r t r i p t l o n  

.o 

77.0-81.0' - Sanple. Recovered 4.0/4.0 = 100%. 
RPD=4.0/4.0' = 100%. Interbedded SANDSTONE/ 
CLAYSTONE: olive gray (5Y 3/21; few organic 
fragments; sand percent increases with depth; 
sandstone is well sorted and rounded; very 
fine-grained; moist. 

81.0-85.0' - Sanple. Recovered 4.0/4.01 = 100%. 
RQD=3.6/4.O1 = 90%. 
81.0-82.1': SANDSTONE: olive gray (5Y 3/21; 
clay-rich; well sorted; subrounded; very 
fine-grained; consolidated; moist. 
82.1-85.0': CLAYSTONE: olive black ( 5 Y  2/11; 
organic-rich; consolidated; homogenous; moist. 

85.0-88.0' - Sample. Recovered 3.0/3.0 = 100%. 
RPD=0.5/3.0'=17!4. LIGNITE: black ( W  1/01; 
consolidated; moist to wet; dense; homogenous. 

88.0-93.0' - Sanple. Recovered 5.0/5.0 = 100%. 
RPD=4.0/5.0'=80%. CLAYSTONE: olive gray (5Y 3/21; 
organic-rich; consolidated; akmdant fractures; 
moist to wet. 

93.0-98.0- - Sanple. Recovered 5.0/5.0' = 100%. 
RPD=4.1/5.0'=82%. 
93.0-97.2': CLAYSTWE: olive gray (5Y 3/21; 
abundant light olive brom (5Y 5/61 siltstone 
nodules; some organic fragments; consolidated; 
moist. 
97.2-98.0': SANDSTONE: grayish olive (10; 4/2); 
clayey; rounded; very fine-grained; well Sorted; 
consolidated; moist to wet. 

Packer Test lnterval 
#1: 83.48-93.08'. 



LOG 
OF 

BOREHOLE 

Loeatlon 

Coordlnatoa 

Total Dopth 

Orllllng Company 

Oat. DrIIIod 

Orll l lng Yothod 

Loggod By 
Goologi r t  

Boroholo/  W 0 1 1  No.  8-87BR (cont'd.) 
Ground S u r f a c o  Elovatlon 

Wator  L o v o l  Encountorod 

t 1. t IC 

D r I I I o r  

Holpor  

Dr l l l lng  Fluid 

Chockod  Uy 

Commonts 0 v 

Samplor Col loctod or 
Othor t o r t s  ?orformod / Lit hologlc Dorcr lpt lon 

98.0-102.0' - Sanple. Recovered 4 . 0 / 4 . 0  = 100%. 
RQD=0.7/4.0'=18%. 
98.0-98.7': CLAYSTONE: olive gray (5Y 3/21; 
organic-rich; dense; wet. 

98.7-100.4': SANDSTONE: grayish olive (1oY 4/21; 
very fine-grained; well sorted; clayey; rounded; 

100.4-102.0': SANDSTOWE/CLAYSTONE: grayish Olive 
. (W 4/2); interbedded; mconsolidated; mist. 

102.0-106.0' - Sanple. Recovered 4.0/4.0 = 100%. 
RQD=3.8/4.0'=95%. CLAYSTONE/SANDSTONE: grayish 
olive (1OY 4/2); interbedded; very fine-grained 

silty sand; vel1 sorted; moist. 

TOTAL DEPTH: 106.0' I 



WELL 
COMPLETION 
INFORMATION 

C ommoat a U 

B0r.h 
t o t a l  
tft.) 

01. 
Ooeth 



WELL DEVELOPMENT SUMMARY 

DATE  TIME METHOD VOLUME IAPPEARANCE 

5/29/87 9:30 Pumped 14L Clear 

6/1/87 13:OO Pumped 6L Muddy 

Clear-top 
6/8/87 8:lO B a i l e d  8L muddy-bottor 

clear - t o p  
muddy-bottor 6/9/87 9:30 B a i l e d  3L 

8-87BR WELL 

COMMENTS 

Clear all t h e  way 
down 

- 
1 vol - 3L 

;/10/87 7:30 B a i l e d  
c l e a r - t o p  I 

3L muddy-botto 



8-87BR 
0 6/ 19/87 
Bail-Down/Recovery Test 
Q = 2.1 l i t / 4  min 

Recovery Depth t o  
Time Time Water 

(min) (feet) 

0 
4 

5.25 
6 

6.4 
.7 
9 
12 
14 
19 
24 
106 
202 
262 
322 

0 
1.25 

2 
2.4 

3 
5 
8 
10 
15 
20 
102 
198 
258 
318 

87.97 
91.30 
91.18 
91.16 
91.13 
91.11 
91.03 
90 . 93 
90 . 88 
90.81 
90.72 
90.36 
90.14 
90.06 
89.93 

Draw- 
down 

(feet) 

3.33 
3.21 
3.19 
3.16 
3.14 
3.06 
2.96 
2.91 
2.84 
2.75 
2.39 
2.17 
2.09 
1.96 



06/19/87 

Q 1 DO 200 400 

Time (minute?) 
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PACkER TEST ANALYSIS 
WELL NO. 8-87BR 

R O C t Y  FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 5/33/87 BY: J . B .  BERGMAN @ TEST INTERVAL (FEET BELOW G. S. 1 :  62.61 - 72.26 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEFTH TO WATER (FEET EELOW G.S. 1: 77.69 

Q L 

2(F'I) (L) (HI R 

--------__.------____------------------------------------------ 

LN(--) =: ----e - ------ 

1ST P1/3 TEST 
L! = INJECTION RATE = 0.00000000 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD - DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 67.43 + 9.47 + 0.00 * 2.31 = 76-90 

H * BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K - 0.00000000 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.00250368 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL - 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.43 + 5.10 + 13.00 * 2.31 = 102.56 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000138 FT/MIN 
K = 0.00000070 CM/SEC 

- __ - 

2ND P1/3 TEST GAINED WATER IN TUBE; INVALID TEST 



FACk.ER TEST ANALYSIS 
WELL NO. 8-87" 

HOCkY FLfiTS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 83.43 - 93.08 
DATE TESTED: 5/2(:)/87 BY: J . B. EEHGMAN 

MATERIAL TESTED: ARAPAHOE LIGNITE 
DEPTH TO WATER (FEET BELOW G.S. 1 : 7 7 2 7  

.............................................................. 
(5! L 

2(PI)  (L) ( H I  R 
LN(--) ------------ 

fST F 1 / 3  TEST 
Q = INJECTION RATE = 0.000260~5 F€ETS/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 77.69 + 9.02 + (1.00 * 2.31 86.71 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000017 FT/MIN 
K = 0.00000009 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.00002462 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 77.69 + 5.10 + 17.00 it 2.31 = 122.06 

R = BOREHOLE RCIDIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN 
K = 0.00000001 CM/SEC 

2ND P1/3 TEST GAINED WATER IN TUBE; INVALID TEST 



0 2 / 2 2 / 8 8 

G. S. 

ROCKY FLATS PLANT 
WATER LEVEL DATA SUMMARY 

0887 06 / 19 /87 
06/24/87 
07/08/87 
08/06/87 
11/10/87 
12/16/87 
01/09/88 
02/04/88 

5919.70 
5919.70 
5919.70 
5919.70 
5919.70 
5919.70 
5919.70 
5919.70 

5919.82 
5919.82 
5919.82 
5919.82 
5919.82 
5919.82 
5919.82 
5919.82 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

89.14 
89.14 
89.14 
89.14 
89.14 
89.14 
89.14 
89.14 

87.97 
79.69 
60.00 
53.00 
46.60 
46.50 
45.60 
45.72 

WATER 
SURFACE 
ETXVATION 

5831.85 
5840.13 

5866.82 
5873.22 
5873.32 
5874.22 
5874 10 

5859. a2 
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and Results 
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x Water Level Data 
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L O G  
O F  

B O R E H O L E  

L o g g o d  B Y  R.T. Treat 
G o o l o g l r t  

C h o c k o d  B y  - 
S l t o  M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t r  

I I 

Q.0-2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
0.0-0.25': TOPSOIL: si l ty sands wi th  
gravels; roots; d ry .  

5 - 

u 

li 

20 - 

- 

. 0.25-1.5': SILTY SAND WITH GRAVEL: 
grayish brown (5 YR 312) with  angular  
a n d  subangular  gravels; sands f ine-  . grained (3.5-3.00). 
1.5-1.70': CLAY: dusky brown ( 5  YR 

I 2/2)  scat tered gravels; low plastic; moder- 
ately cemented; sl ightly sandy;  moist. 

2.0-J 0' SAMPLE. - Recovered 1.2/2.0' = 60°6. 
CLAY: dusky  brown ( 5  YR 2/2) to mod- - era te  brown (5 Y R  4/4); slightly sandy 
wi th  l i t t le scat tered gravels; moderate  to 
highly cemented wi th  angular  3nd  suban-  
gular  gravels ranging  1.5 mm to 2.5 mm; 
massive; l ight moist. 

4.0-6.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
4.0-5.5': CLAY: same as  above; scat tered 
gravels; sl ightly sandy to sandy;  moist. 
5.5-5.8': SAND A N D  GRAVEL:  l ight - brown (5 YR 5/6); severely oxide (Fe)  7 stained; medium to coarse-grained sand  - with  1.5 mm to 3.75 mm gravels; angular  
a n d  subangular  wi th  f e w  subrounded;  - weaklv cemented;  wcll sorted; mcist. 

- 

Sampler C o l i o c t o d  o r  
O t h o r  T o r t 8  P o r f o r m o d  / 

HNu background=0.6 
O V A  background-0.0 
No Ludlum readings 
above background on 
center  core. 

Field screen readings: 
sample reading (Field 
blank reading).  

0.0- I .7': Fie!d screen 
readings: H N u  = 0.0 
(0.0); OVA = 0.0 (C.Oi 

2.0-5.2': Field scrccn 
readings: H S U  = 13 j 

(0.0); OVA = 0.0 :; c ,  

4.0-5.3': Readings i ;n  
core: H N u  = 2.5 ;  
OVA = 0.0. 

4.0-5.8': Direct hit 
sample: BH5787OJDH 
Duplicate  sample: 
BH5787004D. 

5.0-8.0': Field scrccn 
readings: Hnu = 0 0  
(0.0); OVA = 0.0 ( '3.0) 

8.0-10.0': Readings 
on core sample: H N u  
= 2.5; OVA = 3.4.  B 



LOG 
O F  

B 0 R E H 0 L E 

e- 

I .  

L o c r t l o n  

C o o r d l n r t o r  

f o t r l  D o p t h  

sands; 3.75 mm-4.0 mm subangular  gravel; 
c c .- weakly cemented; moist. 

.. m _ _  10.2- 12.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. -. L .. 10.0-11.5’: SAND A N D  GRAVEL: modcr- 
a t e  reddish brown (10 R 4/6); well sorted -- sands;  f ine- ,  medium-, and  coarse-grained 
angular  and  subrounded gravels (.75mm -- u p  to 4.50 mm); m a ~ ~ i ~ v ~ e ;  weakly ce- 
mented;  moist. -- 11.5-12.0’: CLAY: l ight brown (5 YR 
5/6) to l ight gray (lu’ 7/0); moderately -- cemented;  sl ightly sandy;  severely oxide 
s ta ined;  medium plastic. 

-- 
.- 

.. -- 
- 

Drl l l lng  C o m p a n y  

D r t o  Dr l l lod  

Dr i l l ing  Y o t h o d  

L o g g o d  B y  
Goologlrt 

B o r o h o l o / W o l l  N o .  L 3 - 8 - / 3 H 5 - - ‘ -  
G r o u n d  S u r f r c o  E l o v r t l o n  

W r t o r  L o r 0 1  E n c o u n t o r o d  

8 t r t l C  

D r l l l o r  

H o l p o r  

D r l l l l n s  F l u l d  

C h o c k e d  B y  
% I t .  Y r n r g o r  

C E A R P  Y a n r s o r  
C o m m o n t r  

S r m p l o r  Col loctod o r  
L l t  h o l o g i c  D 0 8 t r  Lpt lon  h o r  f o r t r  P o r t o r m o d  

?n 

-5 

5.0-8 .O’ S AMPLE. 
Recovered 2.0/2.0’ = 100%. 
6.0-6.8’: SAND A N D  GRAVEL: l ight 
brown (5 Y R  5/6); varying fine-,  
medium-, and  coarse-grained sands with 
gravels ranging 1.5 mm to 3.25 mm; sub- 
angular  and  subrounded;  weakly ce- 
mented; well sorted; moist. 
6.8-8.0’: CLAY: l ight gray (N 7/0) to 
moderate brown (5 Y R  3,’6) with noted 
sand  and  gravel s t reaks approximately 7.3 
to 7.5’; otherwise highly to medium plas- 

- _ _  tic clays; severely oxide stained; moder- &I:/<:/A ately cemented; moist. _ _ _ _  

8.0-10.0’: Direct hit 
sample: BH578708DH 
Duplicate sample: 
BH5787008D. 

10.0-1 2.0’: Readings 
on core sample: H S u  
= 5.5; OVA = 2.8. 

10.0- 12.0’: Upper 
contact and  d i r e< :  
hi t  sample: 
BH5787 1OUC. 
Duplicate  sample: 
BH5787010D. 

12.0-14.0’: Readings 
on core sample: HNu 
= 18.5; OVA = 8.5. 

12.0-14.0’: Contaci 
a n d  direct  hi t  
sample: 
BH578712CT. 
Duplicate  sample: 
BH5787012D. 

14.0-1 6.0’: Readings 
on core sample: H.Vu 
= 15.5; OVA = 22 .5 .  

14.0- 16.0’: Bedrock 
Direct h i t  sample: 
BH5787 14BR. 
Duplicate  sample: 
BH57870 14D. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  

C o o r d i n r t o o  

T o t a l  D o p t h  

Drl l l lng C o m p a n y  

Oat. D r l l l o d  

Drl l l lng Y o t h o d  

~ o g g o e  B Y  
Goolog lot  

B o r o h o l o /  W o l l  N o .  !,7-9:!5U57-Q7 

G r o u n d  S u r t a c o  E l o v r t l o n  

W a t o r  L o r 0 1  E n c o u n t o r o d  --e 
s t a t i c  

D r l l l o r  

H o l p o r  

D r l l l l n g  F l u l d  

C h o c k o d  B Y  
Sl to  M a n a g o r  

C E A R P  Y r n o a o r  

C o m m o n t s  

t 

L l t h o l o g l c  D o o c r l p t l o n  

A R A P .A HOE FO R $1 A TI 0 N 

12.0-14.0’ SACIPLE. 
Recovcred 2.0! 2.0’ = 100%. 
WEATHERED CLAYSTONE: l i g h t  gray 
( N  7/0) to severely oxide s ta ined  browns; 
medium plastic; blocky; massive; moist. 

14.0-1 6.0’ SAI\.IPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: l ight gray 
( N  7/0) to medium da rk  g ray  (N  410); 
massive; blocky; moderately to severely 
oxide s ta ined lenses; medium to highly 
plastic; moist. 

16.0- 18.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 
gray ( N  5/0) to medium d a r k  gray ( N  
4/0)  at bottom; slightly oxide (Fe)  
s ta ined;  blocky; medium plastic; moist. 

18.0-20.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 
gray (N 5/0); massive; blocky; moderately 
cemented; sl ightly oxide (Fe)  s ta ined in  
lenses; medium plastic; moist. 

20 0-2? 0’ s AMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: same as 
above; Fe  (oxide)  stained; moist. 

S a m p l o r  C o l l o c t o d  o r  
O t h o r  T o o t s  C o r f o r m o d  / 

16.0-1 8.0’: Readings 
on core: HNu = 10.5; 
OVA = 55.8. 

16.0-18.0’: Direct hit 
sample: BH578716DH. 
Duplicate  sample: 
BH57870 16D. 

18.0-20.0’: Re3dines  
on core sample: H\u 
= 29; O V A  = 2.5. 

18.0-20.0’: Dirc:: 5 : 
sample: BH5787 I SDH 
Duplicate  s3mpl:  
BH5787018D. 

20 0-22.0’: R e 3 d , n g j  
on core sample. H\J 
I 265; O V A  = -5 

20.0-22.0’: Dire:: h : t  
sample: BH578;:CDH 
Duplicate  sample. 
BH5787020D. 

22.0-24.0’: Readings 
on core sample: H S u  
= 9.0; OVA = 0.5 

22.0-24.0’: Dire:! ha t  
sample: EH573 7 : :  3 H 
Duplicate  sample. 
BH5787022D. 

Cog.  3 01 - 



L O G  
OF 

BOREHOLE  

L o c a  I ion  

C o o r d l n a l o r  

T o t a l  D o p t h  

Drl l l lng C o m p a n y  

0.10 Drll1.d 

Dri l l lng  Y o t h o d  

Loggod B y  
G o o l o g l r  t 

B o r o h o l o / W o l l  N o .  &?-8 : iSUi ; -3 :  
G r o u n d  S u r r a c o  E l o r a t l o n  

W a t o r  L o v o l  E n c o u n t o r o e  

S t 8 t l C  

DrI I Io r  

H o l p o r  

D r l l l i n g  Fluld 

Chocked B y  
S l t o  M a n a g o r  

C E A R P  M a n a g o r  
C o m m o n t r  

/ 
L l t h o l o g l c  D o s c r l p t l o n  

I 1 2 2.0 - 2 4.0' S A ,M P L E. 
--Recovered 2.0/2.0' = 100%. 

WEATHERED CLAYSTONE: medium 
.-gray ( N  4 / 0 )  to medium d a r k  gray (N 

5/0); s l ight ly  sandy;  f ine-grained;  mas- 
--sive; blocky; medium to sl ightly Fe 

(oxide)  s ta ined;  medium plastic; moist. . 
23.0-26.0' SAMPLE. -- Recovered 2.0/2.0' = 100%. 
WEATHERED CLAYSTONE: medium 

- - d a r k  gray ( N  4/0); massive; blocky; mod- 
erately oxide  s ta ined;  medium plastic; 
moist. 

-. 26.0-28.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
WEATHERED CLAYSTONE: medium - b  

d a r k  gray ( N  4/0) ;  massive; sl ightly oxide + (Fe)  s ta ined;  blocky; medium plastic; 
moist. 

.. 28.0-30.0' SAMPLE. 
Recovered 2.0/2.0' = 100?/0. 

above. 
-. WEATHERED CLAYSTONE: same 3s 

-. 
3 0 .O- 3 2.0' S A M P  L E. 

= b  Recovered 2.0/2.0' = 100%. 

- -  
-- 
-- 

WEATHERED CLAYSTONE: medium 
gray ( N  4/0)  with  3 d a r k  reddish brown 
(10 R 3/4) s t r eak  a t  approximately 31.7'; 
massive; s l ight ly  sandy to sandy s t reaks 
a r e  f ine-gra ined  (3.0-2.50); sl ightly oxide 
s ta ined in  s t reaks;  blocky; medium plas- 
tic; moist to  l ight ly  moist in the  streaks.  - 

- 1 TOT.AL DEPTH:  32.00' 

S8rnPl.S C0ll.Ct.d o r  
Othor T o s t r  P o r r o r m o d  / 

24.0-26.0': Re  ad i n g s 
on core sample: H N u  
= 10.2; O V A  = 2.8. 

24.0-26.0': Direct h i t  
sample: BH57812JDH. 
Duplicate  sample: 
BH5787024D. 

26 .O-  2 8.0': R e 3 d i E 3 s 
on core sample: H \ L 
= 6.5; O V A  = 0 'i 

26.0-28.0': Dire:: h.: 
sample: BHS7S'::D ti 
Duplicate  sa rnp ic  
BH5787026D. 

28.0-30.0': Re3d:zg;  
on core sample H \ J  

7.2; OVA = 0 2 

28.0-30,O': Dire<:  h ~ t  
sample: BH573-13 D H .  
Duplicate  sampi: 
BH5787028D. 

30.0-32.0': SO 
readings above 
background on ;crc 
f o r  HNu,  O V A ,  i;r 
Ludlum. 



W E L L  
COMPLETION 
IN FOR M A  TlON 

~ o c a t i o n  Rockv F l a t s  ? l a n t ;  8 8 1  H i l l s i d e  Area W o I I  N o .  43-871BH57-87 
c o o r d i n ~ t o S  ?; 350b3.82 E 21675.56   oration: G r o u n d  s u r r a c o  5 9 2 4 . 9 2 '  
f 0 t . l  D e p t h :  W e l l  1 2 * m '  T o p  of C a r i n g  5 9 2 6 . 4 9 '  

f o r m a t i o n  o f  ~ o n p i o t i o n  C o l l u v i u m  
c a a i n a  ~ a t o r ~ a i  Sch 5 Tvpe 316 TFJ s t a i n l e s s  Ste+,,in9 ~ i a m 0 t . r  711 TD 
b croon  ato or id 0.910"  w i r  TYDP 316 TFJ surface C a a l n 9  Dlamotor  5" I D  
D a t o  IRr ta l Iod O c t o b e r  12, = s t a i n l e s s  s t ee l  A p p r o r o d  B y  

inata i iod  B Y  R.T. Treat 8lto Mama*or 

B o r o h o l o  7? .00 '  

Q o o l o ~ l a  t 

-1 mu- 
~ o m m o n t a  Lower s e c t i o n  o f  b o r e h o l e  f r o m  14 .0 '  t o  32 .0 '  w a s  b a c k f i l l e d  w i t h  

P o r t l a n d  Tvpe I cement  on O c t o b e r  9 ,  1987 t h e n  a l l o w e d  t o  s o l i d i f y .  

Surf... s o a t  
Y a t o r h k  

P o r t l a n d  Type I 
P Pmpn t 

*B ntoal to  

F1lt.r Y.t.fL.1: - 
3 2 / 4 2  S i l i c a  Sal 

f l l t o r  Pack  

7 . 5 "  

1 

B a c  k f  ill Y at0rl.l: rr- T V D P  1 cement t o  14 .0 '  t h e n  
3/8" V o l c l a y  B e n t o n i t e  P e l l e t s  
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R13cKy FLATS PLANT 

WAiER LEVEL DATA SUMMARY 

4387 07/07/87 5924.92 5926.49 1.57 
11/11/87 5924.92 5926.49 1.57 
12/21/87 5924.92 5926.49 1.57 
01/11/88 5924.92 5926.49 1.57 
02/04/88 5924.92 5926.49 1.57 

13.82 
13.82 
13.82 
13.82 
13.82 

8.80 
8.80 
8.80 
8.10 
7.62 

ELEVATION ---------- 

5917 e 69 
5917.69 
5917.69 
5918.39 
5918.87 
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LOG  
OF 

BOREHOLE 

L J t h o l o ~ l c  Dorr r lp t lon  

TOPSOIL 

Recovered 1.7/2.0' = 85%. 
Q 0-2.0' SAMPLE.  

0.0-0.2': TOFSOIL: blackish red (5 R 
2/2);  topsoil w i th  f la t tened  subangular  to 
subrounded quar tz i te  pebbles; unconsoli- 

0.2-1.7': SILTY CLAY: d a r k  yellowish 
orange (10 E'R 6,'6); dense; poorly sorted 
sil ty clay; caliche; consolidated; strong 

t T  
HC1 reaction on  caliche,  weak on clay; 
damp.  

2.0-3 0' SALIPLE. 
Recovered 1.9/2.0' = 95%. 
2.0-3.2': CLAY: weakly layered olive 
gray (5 Y 4/1)  3nd  da rk  yellowish brown 
(10 Y R  4i2); very dense; oxidized; abun-  
d a n t  caliche; well consolidated; damp.  

A R A P A HOE FOR 31 AT1 0 X 

3.2-3.9': CLAYSTONE:  same as above. 

4 0-7 0' SAXIPLE. .. Recovered 3.113.0' = 103%. 
4.0-5.5': CLAYSTONE: brownish gray (5 
Y R  4,'l); dense clay; no caliche; consoli- 
da ted ;  sl ightly damp.  -- 5.5-7.0': SILTY CLAYSTONE: weakly 
layered;  moderate  yellowish brown (10 

"YR 514) to  d a r k  yellowish orange (10 Y R  
6/6) sil ty clay; oxidized; no caliche; con- 
solidated; damp. 
TOTAL DEPTH: :00' 

-. .) 

I_ 

H N u  background=0.2 
O V A  background= 1.0 

Field screen readings 
sample re3ding (fie!: 
blank reading) .  

0 0-1.7': R e a d i n ~ s  1.; 
core: H N u  = ii.2 
(0.2);  O V A  = 2.1 t : : 

0.0- I .?': Upper 
contact and  dirt:: 
h i t  sample: 
BH588700UC. 

2.0-3.9': Reading; L.: 
core: HNu = 0.2 
(0.2); O V A  = 1.9 ( ! 4 

2.0-3.9': Contact  a ?  2 
direct  hit  sample: 
BH588702CT. 

4 0-7 0': Field scr::" 
readings: HNu  = L : 
(0.2); O V A  = 0.8 ii 2 

4.0-7.0': Bedrock 
sampie: BH5887CJBR 



W E L L  
COMPLETION 
IN FOR  M A  TlON 

'- I 

1W.U to ta l  



02/22/88 
RDCKY FLATS PLANT 

W A ' ~  LEVEL DATA SUMMARY 

WELL G. S. 

4487 07/07/87 5949.53 
11/11/87 5949.53 
12/18/87 5949.53 
01/09/88 5949.53 
02/04/88 5949.53 

5951.26 
5951.26 
5951.26 
5951.26 
5951.26 

1 .73  
1 .73  
1.73 
1 .73  
1 .73  

5 .23  4 . 0 0  
5 .23  4 . 0 0  
5 .23  4 .OO 
5 .23  5 .10  
5 .23  5 .33  

WATER 
SbWACE 
ELEVATION 

5947.26 
5947.26 
5947.26 
5946.16 
5945.93 
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- Well Development Summaries 
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x Packer Test Data and Results 

x Water Level Data 
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L O G  
OF 

BOREHOLE  

Loeation Rockv Flats P l a n t ;  881  H i l l s i d e  Area B o r ~ k o l ~ ,  N o .  45-87BR/BH59-87 

T o t a l  D o p t h  112.00' W a t o r  L o r 0 1  E n c o u n t o r o d  

Drllllng C o m p a n y  Bovles Bros. ~ ~ 1 1 1 . ~  T .  High; P. Bushkowski 

Oat .  Dfi110d o r t o h e  r 5-8 and 12-15, 1 9 8 7  H O I ~ O ~  B .  K e e n e v :  K. P a r k e r  
Orll l lng Method Hollow Stem Auger; Rotary C o r e  

L o @ S * d  BY J . L .  Bannon: J.B. Bermnan C h O c k o d  B y  

C0ordrnat.r  35325.48 E 22340.95  Ground S u r f a e o  Elovat ion 5 9 4 9  .4? '  

s t r t l e  

Drl l l lne F l u i d  None 0.0-59. i' &. Aster 3 9 . 7 '  - 11'' il' 
S l t o  M a n a g o r  G O O l O g l 8 t  

C E A R P  , Y a n r @ o r  

~~~~~~t~ Surface c a s i n g  set  on October 7 - 8 ,  1987 by 3 - t .  Bannon to 5 8 . 7 7  . 

19 

2 0  

Recovered 0.9/2.0' = 45%. 
SAND A N D  G R A V E L ,  TOPSOIL: mod- 
erate brown ( 5  YR 3/4);  poorly sorted 
sand and c l a y  with very large subangular 
to subrounded quartzite cobbles; no 
caliche; unconsolidated; no HCl reaction; 
dry. 

2.0 -4.0' S AMPLE.  
Recovered 1.5/2.0' = 7596. 
2.0-2.4': CLAYEY SAND: pale yellowish 
brown (10 YR 6/2); clayey sand with 
subangular quartzite pebbles; unconsoli- 
dated; damp. 
2.4-3.5': SANDY CLAY:  pale yellowish 
brown (10 YR 6/2 )  to moderate yellowish 
brown (10 YR 5/4) with dusky yellowish 
brown (10 YR 2/2) clay a t  very bottom; 
slight cal iche ;  unconsolidated; strong HCl 
reaction; damp. 

4.0-7.0' SAMPLE.  
Recovered 3.2/3.0' = 107%. 
CLAYSTONE: olive gray (5 Y 4/1); ho- 
mogeneous c lay ;  no caliche; minor oxida- 
tion; consolidated; no HCI reaction; 
slightly damp. 

7.0-9.5 ' SAMPLE.  
Recovered 2.8/2.5' = 112%. 
CLAYSTONE: olive gray (5 Y 4/11; no 
pebbles; minor oxidation; no caliche; con- 
solidated: slightly damp. 

S r m p l o r  C o l l o c t o d  or 
Othar To818 f o r l o r m o d  / 

HNu background-0.2 
O V A  background= I .O 
Field screen readings: 
sample readings 
( f ie ld  blank reading). 

0.0-0.9': F ie ld  screen 
readings: H N u  = 0.2 
(0.2); OVA = 0.9 (0.0). 

2.0': No readings 
above background o n  
cuttings, breathing 
zone, well head, and 
core. 

2.0-3.5': Field scrcen 
readings: H N u  = 0.0 
(0.0); OVA -- 0.8 (0.8). 

2.0-3.5': Upper 
contact sample: 
BH598704UC. 

4.0-7.2': Field s c r c c n  
readings: H N u  = 0.0  
(0.0); OVA = 0.6 (0.6) .  

4.0-7.2': Con:act 
sample: BH 5 9 8 7 0  7 CT. 

7.0-9.8': Field screen 
readings: H N u  = 0.0 
(0.0); O V A  = 0.6 (0.6). 

7.0-9.8': Bedrock 
sample: BH598 709B R. 



L O G  
O F  

BOREHOLE 

L o e a t l o n  

C o o r d l n a t o r  

Tota l  D o p t h  

Orl l l lng C o m p a n y  

D a t o  0r111od 

Dri l l ing  Mothod  

~ o g g o e  B Y  
Goologlrt 

l o r o k o l o /  W o l l  N o .  hi-Q7QW/7R=q-F' 
G r o u n d  S u r f a c o  E l o v a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

s t a t i c  

Dr1110r 

H o l p o r  

D r l l l l n g  F l u l d  

C h o c k o d  B y  
Sit.  M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t r  

L i tho log ic  O ~ r c r l p t l o n  

9.5- 12.0' SAMPLE. 
Recovered 2.6/2.5' = 104%. 
9.5-9.95': CLAYSTONE: same as above, 
9.95-12.0': CLAYEY SILTSTONE: light 
olive gray (5 Y 6/1) with da rk  yellowish 
orange (10 YR 6/6) oxidation; moderately 
consolidated; very slight HCI reaction; 
slightly damp. 

-31 

12.0- 14.5' SAMPLE. 
Recovered 2.7/2.5' = 108%. 

- - -  12.0-13.4': CLAYSTONE: heavily oxi- 
dized da rk  yellowish orange ( I O  YR 6/6) 
and olive gray (5 Y 4/1) with iron growth 
and leaf impressions; consolidated; slight 
HCI reaction; dense; damp. 
13.4-14.5': CLAYEY SILTSTONE: light 
olive gray (5 Y 6/1) and  da rk  yellowish 
orange (10 YR 6/6); fa in t ly  laminated; 
clayey silt; moderately consolidated; 
oxidized; slightly damp. 

14.5-17.0' SAMPLE. 
Recovered 3.3/2.5' = 132%. 
CLAYSTONE: light olive gray (5 Y 6/1) 
and da rk  yellowish orange (10 YR 6/6); 
heavily oxidized; clay with very heavy 
s ta ining a round plant fragments; consoli- 
dated; wet ou ter  core, damp inner. 

17.0- 19.5' SAMPLE. 
Recovered 3.15/2.5' = 126%. 
CLAYSTONE: same as  above without the 
wet outer  core; damp. 

S a m p l o r  C o l l o e t o d  o r  
O t h o r  T o r t s  ? o r t o r m o d  / 
135': HNu 
background on 
curtings and 
bresrhing zone. + 22.0': NO readings 
a bo ve back gr o u n ci 12 r, 
core. 

No  readings 3 b c k e  
background in u e i l  
head, breathing zon:. 
and cuttings. 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  B o r o h o l o /  w o i l  N O .  :5-975x/5F59-8' 
C o o r d  l n a r o r  G r o u n d  S u r f a c o  E l ~ v a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n e o u n t o r o d  

S t r t l c  

Orl l l lng C o m p a n y  D r l l l o r  

O r t o  Drll lod H o l p o r  

Or l l l l ng  U o t h o d  O f l l l l n g  F l v l d  

Logged By C h o c k o d  B y  
Sit .  M a n a g o r  

C E A R P  M a n a g o r  

G o o l o g i r t  

C o r n m o n t r  

4 - OL 
19.5-22.0' SAMPLE. 
Recovered 2.9/2.5' - 116%. 
CLAYSTONE: l ight olive gray (5 Y 6/1); 
oxidized clay becoming progressively less 
s ta ined to brownish gray (5 Y R  4/1) with 
minor oxidat ion;  consolidated; damp. 

22.0-24.5' SAMPLE. 
I / I Recovered 3.2/2.5' = 128%. 

CLAYSTONE: da rk  gray ( N  3/0) to 
i ta in-  brownish gray  (5 Y R  4/1); dense; COI 

ing a thick (0.2') coal seam a t  24.5' and  
small coal f ragments  throug 

A dated; damp. 

24.5-27 .O' SAMPLE. 
Recovered 3.4/2.5' = 13696. 
CLAYSTONE: d a r k  gray 

hout;  consoli- 

( N  3/0) to 
brownish gray  (5 Y R  4/1); dense; with 
coal pieces becoming more oxidized 
down-core to light olive gray (5 Y 6/1)  
and  da rk  yellowish orange (10 Y R  6/61 
claystone wi th  oxidized plant  fragments;  
consolidated; damp. 

Recovered 3.0/2.5' = 120%. 
CLAYSTONE: light olive gray  (5 Y 6/1)  
mottled clay becoming less oxidized 
down-core to medium gray ( N  5/0); con- 
tains small coal fragments;  consolidated; 

27.0-29.5' SAMPLE. 

29.5- 3 2.0' SA M p  L E. 
Recovered 3.5/?.5' = 140%. I CLAYSTONE: medium gray (N  5/0) to 
medium da rk  gray ( N  4/0) ;  clay wi th  mi- 
nor oxidation; consolidated; damp.  

S r m p l o r  C o l l o c t o d  o r  / O t h o r  T o r t 8  P o r t o r m o d  
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T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Drlll ing Company  O r l l l o r  

S t a t i c  
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Drl l l lng Y o t h o d  Or l l l lng  F l u l d  
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C h o c k o d  By 

8110 M a n a g o r  

CEARP M a n a g o r  
C o m m o n t i  

/ 
Lithologic  D o s t r l p t l o n  

60 
3 2.0- 3 4.5’ S .4 MP L E. .- Recovered 3.1/2.5’ = 124%. 
SILTY CLAYSTONE: medium light gray  

.-(N 6/0)  to yellowish gray (5 Y 8/1): si l ty 
clay becoming more oxidized down-core; 

, ,contains da rk  yellowish orange (10 YR 
6/61 mottling; consolidated; damp.  

‘34.5-37.0’ SAMPLE. 
Recovered 2.3/2.5’ = 92%. 
34.5-34.9’: CLAYEY SILTSTONEr 
medium gray ( N  5/0);  consolidated; damp.  
3 4.9- 3 5.3’: CLAYEY SILTSTONE: 

..grayish orange (10 YR 7/4) to d a r k  
yellowish orange (10 YR 6/6); heavily .. oxidized; clayey silt; consolidated; damp.  
35.3-35.9’: SILTY CLAYSTONE: olive - -  gray (5 Y 4/1); oxidized; damp. 
35.9-37.0’: CLAYSTONE: moderate 

- ’b rown  (5 YR 4/4)  to da rk  yellowish 
orange (10 Y R  6/6); extremely oxidized; 

= ’c l ay  with a very sharp upper contact;  
contains  very dense, concentric iron 

*’nodules  with a very dark ,  sugary texture;  
unconsolidated; damp.  -- 
27.0-39.5’ SAMPLE. 
Recovered 2.2/2.5’ = 90%. 
37.0-38.05’: CLAYSTONE: same as 
dbove; heavily oxidized; containing two 
large carbonate  pebbles tha t  react wi th  
HCI; unconsolidated; damp.  
38.05-38.75’: CLAYEY SILTSTONE: 
grayish orange (10 YR 7/4) to da rk  
yellowish orange (10 Y R  6/6); oxidized; 
c layey silt; sha rp  upper contact with the 
clay; consolidated.  

S ~ m p l o i  C o l l o c t o d  o r  
O t h o r  T o r t e  P o r f o r m o d  / 

D 

B 
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85 - 

7 L l t h o l o g l c  D e s c r l p t l o n  

38.75-39.50': SILTY CLAYSTONE: 
medium gray (N 5/0); mottled; silty clay; 
oxidized; unconsolidated; damp.  

39.5-42.0' SAMPLE. 
Recovered 2 3 / 2 3  = 100%. 
SILTY CLAYSTONE: pale yellowish 
brown (10 Y R  6i2)  to grayish orange (10 
YR 7/4); dense; oxidized; silty clay; well 
consolidated; damp.  

42.0-44.5' SAMPLE. 
Recovered 3.0/2.5' = 120%. 
42.0-43.65': SILTY CLAYSTONE: 
oxidized grayish orange (10 YR 7/4) to 
pale yellowish brown (10 YR 6/2); silty 
clay; consolidated; damp.  
43.65-44.5': SILTY CLAYSTONE: light 
olive gray (5 Y 6/1); very dense silty 
clay; less oxidation; very well 
consoldiated.  

44.5-4 7 .O' SAMPLE. 
Recovered 2.75/2.5' = 110%. 
SILTY CLAYSTONE: grayish orange (10 
Y R  7/4) to pale yellowish brown (10 Y R  
6/2);  very dense; oxidized silty clay; very 
well consolidated; damp.  

S a m p l o s  C o l l o c t o d  o r  / O t h o r  T o r t s  P o r t o r m o d  

4 7 .O-49.5' S .AMP L E. 
Recovered 2.0/2.5' = 80%. 
47.0-47.4': SILTY CLAYSTONE: same as 
above. 
41.4-49.5': CLAYEY SILTSTONE: 
grayish orange (10 YR 7/4) to pale 
yellowish brown (10 YR 6/2); oxidized; 
c layey silt; unconsolidated; dry  to damp. 

P 8 g O  ' o f  
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L o c a t  i o n  BofOh010 W ~ l l  N O .  ' t i - R 7 ~ f ~ I 4 ~ , C ) - ~ ~  

c o o r e i n a t o r  Ground  S u r f a c o  E l o v 8 t l o n  

T o t a l  D o p t h  Water L o v o l  E n c o u n t o r o d  

8 t 8 t l C  

Drl l l lng  C o m p a n y  0r111or 

0.10 Dr1ll.d H o l p o r  

Dr l l l lng  M o t h o d  Or l l l lng  F lu id  

Loggod B Y  
G o o l o g l o t  

C k o c k o d  B y  
$ I t .  M a n a g o r  

C o m m o n t o  

Samploo  C o l l o c t o d  o r  / O t h o r  T o o t o  ? o r f o r m o d  

I 

49.5- 5 2.0' SAMPLE. 
-. Recovered 2.75/2.5' = 110%. 

SILTY CLAYSTONE: medium gray (N 
,,5/0); very dense silty clay; minor 

oxidation; core  wet f rom sit t ing -- overnight.  

- 2 2.0-54.5' SAMPLE. 
Recovered 1.7/2.5' = 68%. 
CLAYSTONE A N D  SILTSTONE: 
laminated medium da rk  gray (N 4/0) 
unoxidized sil ty clay,  down-core to 
grayish orange (10 YR 7/4) oxidized 
clayey silt; consolidated to unconsolidated 
down-core; damp.  

54.5-57 0' SAMPLE. 
Recovered 3.0/3.5' = 120%. 
SILTY CLAYSTONE: medium da rk  gray 
(N 4/0)  to d a r k  gray (N 3/0); 
homogeneous, unweathered bedrock; 
minor coal f ragments;  very well 
consolidated; damp.  

Recovered 2.0/2.5' - 80%. 
SILTY CLAYSTONE: d a r k  gray (N 3/0); 
very dense; sl ightly silty; with coal f rag-  
ments throughout ;  very well consoldiated. 

T O T A L  DEPTH WITH PLOPPER: 59.70' tii ADJUST T O T A L  DEPTH: 59.70' 

HNu background=C 4 
OVA background=@ 0 
L ud 1 u m back g r '2 u n J 
= 0.0. 
N o  readings a b o ~ :  
background. 
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S t a t l c  
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L i t h o ; o g l c  D o r c r l p t l o n  

t 
6 0.0- 6 4.0’ S AMP L E. 
Recovered 3.8/4.0’ = 95%. 
RQD - 5.2/3.8’ - 84%. 
CLAYSTONE: dark  gray (N  3/0) with 
some brownish gray ( 5  YR 4/1) siltstone 
nodules; very thin (<.O 1’) sandstone--dark 
gray (N 3/0); rounded; clayey; moderate 
sorting; very fine-grained; homogeneous; 
consolidated; moist to wet. 

t -. 54.0-68.0’ SAMPLE. 
Recovered 3.6/4.0’ = 90%. -- RQD = 2.9/3.6’ = 81%. 
CLAYSTONE: same as above; abundant .. organic fragments; trace sand; abundant 
silt; dense; moist to wet. -- 
48.0-72.0’ S AMPLE. 
Recovered 2.0/4.0’ = 50%. 
RQD = 1.7/2.0’ - 85%. 

-- 
-- CLAYSTONE: same as above. 

-- 72.0-74.0’ SAMPLE. 
Recovered 2.4/2.0’ = 120%. 
RQD = 1.5/2.4’ = 63%. 
CLAYSTONE: same as above. 

-~ 74.0-78.0’ SAMPLE. 

- - R Q D  = 0.4/2.1’ = 19%. 
Recovered 2.1/4.0’ = 53%. 

CLAYSTONE: same as above. 
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78.0-82.0’ SAMPLE. ._ Recovered 5.0/4.0’ = 125%. 
RQD = 0/5.0’ = 0%. 

--CLAYSTONE: dark gray (N 3/0); abun- 
dant brownish gray (5  YR 4/1) siltstone -- pebbles; angular;  dense; a t  81.0’ medium 
dark gray (N 4/0) very thin sandstone 

=- laminations; well sorted; rounded; very 
fine-grained; core  very broken; abundant 

-c organic fragments;  moist. 

-. 
82.0-86.0’ SAMPLE. 

RQD = 4.0/4.0’ = 100%. 
.. Recovery 4.0/4.0’ = 100%. 

.. 82.0-84.0’: SANDY CLAYSTONE: dark 
gray (N 3/0); f ine -  to medium-grained; -. rounded; quartzose sand; well sorted; 
abundant organics;  moist. -- 84.0-86.0’: CLAYSTONE: dark gray (N 
3/0); gradual change; abundant organic -- fragments; unweathered; homogeneous; 
some sand similar to above; some silt- -- 
stone; gradational changes to sandy silt- 
stone, siltstone, sandy claystone, and clay- -- 
stone; dense; moist. 

8 6,0-9 0.0’ S A M p  L E. 
Recovered 4.0/4.0’ = 100%. 
R Q D  = 4.0/4.0’ = 100%. 
86.0-89.5’: CLAYSTONE: same as  above. 
89.5-90.0’: SANDSTONE: medium dark 
gray (N 4/0);  rounded; f ine-  to very f ine -  
grained; well sorted; clay-rich; organics 

. common; consolidated; dense; moist to 
wet. 
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LOC8tlOo 

C o o r d l n a  t o r  
Tot81 D o p t h  

-, Recovered 4.0/4.0’ = 100%. 
R Q D  = 4.0/4.0’ = 100%. 

, ,SANDSTONE: medium dark gray (N 
4/0);  same as above with very stained 

_, zone a t  93.0’ to 93.5’; FeO stains; light 
brown (5 YR 5/6); from 90.0-93.0’ small 

.- (50.08’) thick  beds o f  claystone; very 
dense; homogeneous; wet.. -- 
94.0-98.0’ SAMPLE. -- Recovered 2.1/4.0’ = 53%. 
RQD = 1.7/2.1’ = 81%. -- SANDSTONE: same as above; a t  96.0’ 
have medium-grained sandstone; light -- gray (N 7/0); very stained-light brown (5 
YR 5/6); some F e  Mag minerals; quartzose 
sand; wet. - 
98.0- 102.0’ SAMPLE. -- Recovered 3.0/4.0’ = 75%. 
R Q D  = 1.0/3.0’ = 33%. 
98.0-99.5’: SANDSTONE: medium light 
gray (N 6/01; calcareous cement-reacts 
strongly with HCI; very dense; medium- 
to fine-grained; oxidized in areas; oxi- -- dized zone a t  98.0-98.3’; very broken with 
claystone fragments;  angular; wet. 

99.5- 100.8’: SANDSTONE: medium light 
gray (N 6/0) with light brown (5 YR 5/6) 
and moderate yellowish brown (10 YR 
5/4) stains; f ine -  to very fine-grained; 
non-calcareous; F e O  stains; moist. 
100.8-101.0’: SILTSTONE: medium light 
gray (N 6/0); trace very fine-grained 
sand; homogeneous; moist. 

Df l l l lng  C o m p a n y  

0.10 D r l l l o d  

O r l l l h g  Y o t h o d  

- 

8 o r o h o l o /  W o l l  N O .  45-5;3R/BH59-87 
G r o u n d  S u r f a c o  E l o v a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Dr111.r 

H o l p o r  

D r l l l l n g  F l u l d  

I.- 

L o g g o d  B y  Chocked B y  
S l t o  Y a n a g o r  Goolog lr  t 

C E A R P  Y a n a g o r  

C o m m o n t r  

/ 
Lit h o l o g i c  D o r c r i p t l o n  

1 1 90.0-94.0’ SAMPLE. 

t 

I 

S a m p l o r  C o l l o c t o d  o r  
O t h o r  T o r t 8  P e r f o r m e d  / 
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102.0- 106.0' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD - 4.0/4.0' = 100%. 
102.0-103.0': SANDY SILTSTONE: same 
as above; more silt; moist. 
103.0-106.0': SILTSTONE: medium l i g h t  
gray (N 6/0); alternating beds of sand- 
stone, siltstone and claystone; sandstone 
layers up to 2" thick; siltstone and clay- 
stone layers 52" thick; moist. 

1060- 1 10.0' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD = 4.0/4.0' = 100%. 
106.0-108.0': SILTSTONE: medium l i g h t  
gray (N 6/0); some very fine-grained 
sand; some clay; some organics; moist. 
108.0- 1 10.0': SANDY SILTSTONE: 
medium light gray (N 6/0); fine- to 
medium-grained sand; rounded; well 
sorted; dense; some clay; moist. 

1 10.0- 1 12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
RQD = t.Ol2.0' - 100%. 
SANDY SILTSTONE: medium light gray 
(N 6/0); homogeneous: some very fine- 
grained sand; some clay; consolidated; 
moist. 

TOTAL DEPTH: 112.00' 

I I 
~ a g o  '0 O f  - -  
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PACKER TEST ANALYSIS 
WELL NO. 45-87BR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  60.55 - 70.20 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 89.12 

1ST P1/3 TEST 

TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00044889 (FEET3/NIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL t GAGE HEIGHT 

t GAGE PRESSURE (IN FEET) 
= 65.38 t 6.80 t 11.50 t 2.31 = 98.74 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000003044 FT/?IIN 
K = .00000015 C?I/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00582115 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 65.38 + 10.82 + .oo * 2.31 = 76.19 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000051153 FT/MIN 
K = ,00000260 CM/SEC 



PACKFR TEST ANALYSIS 
WELL NO. 45-87BR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 79.85 - 89.50 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW C . S . ) :  89.12 

1ST P1/3 TEST 
Q = INJECTION RATE = .00001448 (FEET3/?lIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 84.68 + 10.00 + .OO 1: 2.31 = 9 4 . 6 8  

R = BOREHOLE RXDIWS = . 17 FEET 
K = HYDRAULIC CONDUCTIVITY = ,0000000102 FT/YIS 

K = . 0 0 0 0 0 0 0 1  C?l/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00005792 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 84.68 + 6.80 + 16.00 1: 2.31 = 128.43 

R = BOREHOLE RADIUS = . 17 FEET 
K = HYDRAULIC CONDUCTIVITY = .0000000302 FT/?IIN 

K = , 0 0 0 0 0 0 0 2  X / S E C  

2ND P1/3 TEST 

TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 45-87BR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 B Y :  J.B. BERGXAN 

TEST INTERVAL (FEET BELOW G.S. 1 :  '70.20 - 7 9 . 8 5  
3ATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO LATER (FEET BELOW G . S . ) :  89.12 

1ST P1/3 TEST 
Q = INJECTION RATE = ,00005792 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL t GAGE HEIGHT 

t GAGE PRESSURE (IN FEET) 
= 75.02 t 1 2 . 1 0  t .OO t 2.31 = 87.12 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = ,0000000445 FT/MIN 
K = .00000002 CN/SEC 

P2/3 TEST 
Q = INJECTION RATE = ,00293954 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL t GAGE HEIGHT 

t GAGE PRESSURE (IN FEET) 
= 7 5 . 0 2  t 6 . 8 0  t 13.70 t 2.31 = 1 1 3 . 1 7  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000017335 FT/MIN 
li = ,00000088 CN/SEC 

2ND P1/3  TEST 
TEST ABORTED 



02/22/88 
wxxy FLATS PLANT 

WAiER LEVEL DATA SUMMARY 

4587 07/07/87 5949.42 5951.00 1.58 
11/11/87 5949.42 5951.00 1.58 
12/21/87 5949.42 5951.00 1.58 
01/11/88 5949.42 5951.00 1.58 
02/04/88 5949.42 5951.00 1.58 

SI BASE 
BELOW 
lYx 

102.63 
102.63 
102.63 
102.63 
102.63 

WATER 
DEFTH 
BELOW lYx --------- 
91 e 04 
91 .oo 
91.40 
91.10 
90.70 

WATER 
SURFACE 
ELEVATION 

5859.96 
5860.00 
5859.60 
5859.90 
5860.30 



INDEX OF DATA 

Boring No.: 47-87 

Completed as well? Yes 

x Log  of  Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLAXT, GOLDEN, CGLORAD3 

DRAPT FINAL 
MARCH 1,1988 APPENDIX E 



L O G  
O F  

BOREHOLE  

L o c a t i o n  Rockv F l a t s  P l a n t ;  881 H i l l s i d e  A r e a  

COOfdlna!O8 ?A 797.68 E 2 1 7 8 9 .  ii 1 
T o t a t  D o p t k  '? . O O '  

Drl l l lng  C o m p a n y  30 v l e s  B r o s .  
0.10 Dr l l lod  S e g t e m b e r  30 & O c t o b e r  1 ,  1987 

Orl l l lng  U o t h o d  -0 w Stem Auger  
Log9.d  BY J . L .  Bannon 

Goologir t  

C E A R P  M a n a g o r  

C o m m o n t r  

/ 

/Othor 7 0 8 t 8  P o r f o r m o d  

u- 

i 

?.D 

15 

TOPSOIL 

0.0-2.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
TOPSOIL: olive black (5 Y 2/1) grading 
down to  moderate  brown (5 YR 314); - moderately sorted; sandy clay with sub- 
angular  quar tz i te  and  subrounded quartz  - pebbles; roots and  grass a t  top; consoli- 
dated;  damp.  

S fi I B 

Recovered 1.9/2.0' = 95%. 
CLAY A N D  GRAVEL: da rk  yellowish 
brown (10 Y R  4/2)  dense clay with minor 
f ine-grained sand and  very small  pebbles; 
lower 0.4' subangular  to rounded rose 
qua r t z  a n d  quartzi te  in clay matrix;  no 
HCI reactions a t  top to moderate  a t  base; 
consolidated; damp.  

-. 
Recovered 0.4/3.0' = 13%. 
SANDY CLAY: poorly sorted; caliche; 
sandy clay; oxidized w i t h  few very small 

r -- caliche-coated pebbles; s t rong HCI reac- 
-c A tion; moderately consolidated; damp.  

HNu background=0.2 
OVA background= 1.0 

N o  readings over 
background on 
cutt ings,  well he3d .  
breathing zone, 2nd 
core. 



L O G  
O F  

B O R E H O L E  

L o t .  I ion 

C o o r a r n a l o r  

T o t a l  Dopth  

Drll l lng Company  

0.10 Drl l lod 

Orll l lng Mothod  

L0Qq.d B v  

B o r e h o l o / W a l l  N o .  

G round  Sur face  E lovat lon  

W a t o r  L o r o l  Encounto rod  

s t 8 t l t  

DrI I Ior  

n o l p o r  

D r l l l l ng  F lu ld  

C E A R P  Managor  

Commont r  

2 5  - 

Lltholoqlc  D o r t r l p t l o n  

/ 

A R .A P .A H 0 E F 0 R Si A T TO N 

7.0-9.5’ S .A MPL E. 
Recovered 1.9/2.5’ = 76%. 
SANDY CLAYSTONE: yellowish gray (5  
Y 7 / 2 )  to light brown (5 YR 5/6) oxi- 
dized mottled; sandy clay with caliche 
and  one large subangular  quartzi te  cobble 
( f rom above); very strong HCl reaction; 
consolidated; damp.  

9.5- 12.0’ S.4MPLE. 
* Recovered 2.65/2.5* = 1060’0. 

CLAYSTONE AND SANDSTONE: yel- 
* lowish gray (5 Y 7/2)  with abundant  dclrk 

yellowish orange (10 YR 6/6)  oxidized 
’ mottling; sandy clay grading down to 

clayey sand; very fine-grained sand; well 
’ sorted; caliche; no pebbles; weak to no 

HCI reaction on sand and clay, strong on 
’ caliche; moderately consolidated; damp. 

+ 
12.0- 14.5’ SAMPLE. 
Recovered 2.9/2.5’ = 116%. 
CLAYEY SANDSTONE: dark yellowish 
orange (10 YR 6/6) with minor yellowish 
gray (5 Y 7 / 2 ) ;  heavily oxidized; well 
sorted; caliche; very fine-grained sand; 
strong HC1 reaction on caliche, weak on 
remaining core; moderately consolidated; i damp. 

S a m p l o r  C O l l O t t O d  o r  
Othor  T o r t s  Por to rmod  / 

No readings over 
background on core. 

D 

D 



LOG 
O F  

B O R E H O L E  

L o c a t i o n  B o r o h o l o / W ~ I l  N o .  L7-87 
G r o u n d  S u r l a c o  E l o v r t l o n  C o o r d l n a  t o 8  

T o t a l  D o p t h  W a t e r  L o v o l  E n c o u n t o r o d  

Dr l l l lng  C o m p a n y  

D a t o  Dr l l lod  

Dr l l l lng  Y o t h o d  

C E A R P  Y a n r g o r  

C o m m o n t r  

I 

-6 
I I 

t t *- 14.5-17.0’ SAJMPLE. 
Recovered 2.5/2.5’ = 100%. 
SANDY CLAYSTONE: pale yellowish 
brown (10 YR 6/2) to moderate  yellowish 

*- brown (10 Y R  5/41; well sorted; very 
f ine-grained sandy clay wi th  small, da rk  
organic  f ragments;  weak HCI reaction; 
consolidated; damp. 

.I. 17.0- 19.5’ SAMPLE. 
Recovered 2.7/2.5’ = 108%. 

.- SANDY CLAYSTONE: pale yellowish 
brown (10 Y R  6/21 with d a r k  yellowish .I. brown (10 YR 4/21 oxidation; very minor 
caliche; consolidated; damp. -- 
19.5-22.0’ SAMPLE. 

19.50-20.45’: SANDSTONE A N D  CLAY- 
-9  Recovered 2.75/2.5’ = 110%. 

= -  STONE: da rk  yellowish orange (10 YR 
6/61; completely oxidized; well sorted; 
very f ine-grained clayey sand; consoli- 
da ted ;  damp. 

STONE: pale yellowish brown (10 YR 
6/2); mottled sandy clay wi th  very minor 
caliche; consolidated; damp. 

-- 20.45-22.0’: SANDSTONE A N D  CLAY- 
-- 

.- TOTAL DEPTH: 22.00’ 

S a m p l o r  C o l l o c t o d  or 
O t h o r  T o r t r  P o r t o r m o d  

P a 9 . A  0 1 . 3 .  



W E L L  
COMPLETION 
I NFORMAT ION  

flltor Preb 
L o y t h  (11. I 



02/22/88 

NUMBER DATE 

4787 11/10/87 
12/16/87 

02/04/88 
oi/o9/8a 

ROCKY FLATS PLANT 
WATER LEVEL DATA SUMMARY 

5882.72 5884. a3 2.11 
5882.72 5884. a3 2.11 
5882.72 5884.83 2.11 
5882.72 5884.83 2.11 

9.36 8.60 5876.23 
9.36 -1.00 DRY 
9.36 -1.00 DRY 
9.36 9.65 5875.18 



INDEX OF DATA 

Boring NO.: 48-87 

Completed as well? Yes 

Data in Filc 

Y Log  of Borehole 

y Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Y Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLAN?', GOLDEN, COLORADO 

DEUST FINAL 
W C H  1,  1988 APPENDIX E 



LOG 
O F  

BOAEHOLE 

T 
-- 
a- 

a. 

~ o c a t r o n  Rockv F l a t s  P l a n t ;  581 H i l l s i d e  A r e a  B o r ~ h o l ~ , W a l l  n o .  k 8 - 8 7  
~ 0 0 r d i n a t . s  N 3A844.28 E 21578.31 G r o u n d  S u r f r e .  E l o r r t l o n  5909.9L' 

T o t a l  D e p t h  IA.70' w a t o r  L O V O I  E n c o u n t o r o d  None 

Drl l l lng  C o m p a n y  Bo V le? Bros .  S .  Bradf i e l d  

0.1. Dr l l lod  October  2 & 5. 1957 H o l p o r  p *  yesa 
Drl l l lng  Y o t h o d  Hollow S t e  a X u s e r  D r l l l l n g  F l u i d  Sone 
L0SS.d  B Y  R.T. Treat C h o c k o d  by 

Stat lc  59ns.fin ' ? / L / $ I !  

%It.  Y a n a g o r  

C E A R C  M a n a g o r  

G o o l o g l r t  

C o m m o n t r  

a- -- 4.0-6.0' SAMPLE.  

-- - -CLAY: medium light gray ( N  6/0) to 

a. ..- moderately calcareous; blocky; medium 

Recovered 2.0/2.0' = 100%. 

grayish orange (10 YR 7/4);  massive; 

plastic; moist. 

/ t  
f 

"L I I 

~ - _  

TOPSOIL 

0.0- 2.0' SA M p  L E. 
Lecovered 1.4/2.0' = 70%. 

0.0-0.3': TOPSOIL:  grayish brown ( 5  YR 
3/2); silty sands; clayey. .. ... ..., . . . . . . .  

i, 

10 

15 - 

COLLUVIUM 

S a m p l o r  C o l l o c t o d  o r  
OthOr  T o r t 8  ? o r t o r m o d  / 

HN u back gro u nd10.6 
O V A  background=O.' 
N o  Ludlum readings 
taken. 

N o  readings over 
background on core. 
in breathing zone, or 
at head space w i t h  
hollow stem auger se t  
a t  8.0', 10.0', and 
14.7'. 



LOG  
O F  

B O R E H O L E  

L o c a t l o n  B o r o h o l o /  W 011 N o .  - 
C o o r d l n a t o r  Ground S u r f a c o  E l o v a t l o n  

Tota l  Dopth  W a t o r  L o r 0 1  E n c o u n t o r o d  

Drll l ing Company  D r  (110 r 

s t a t i c  

D a t o  DrIIIod 

Drl l l lng Y o t h o d  

Loggod By 
Goologlrt  

H o l p o r  

Dr l l l lng  F lu ld  

C h o c k o d  BY 
S l t o  Urnnagor 

C E A R ?  Managor  

C o m m o n t r  

Llthologlc  D o r c r l p t l o n  

-I 6.0-8.0’ SAMPLE. 
Recovcrcd 2.0/2.0’ = 100%. 
CLAY: l ight brown (5 YR 5/6); very tal- -- :areous; medium plastic; scattered suban-  
gular  a n d  subrounded gravels; sl ightly -- sandy;  moist. 

.C  8.0- 10.0’ SAMPLE. - -  Recovered 2.0/2.0’ = 100%. 
8.0-9.8’: CLAY: l ight  brown (5  YR 5/61; 
scat tered gravels; low to medium plastic; 
calcareous s t reaked;  massive; moist. 

A R A PA HOE FOR SIATION 
a. 

9.8-10.0’: WEATHERED CLAYSTONE: 
g -  medium d a r k  gray  ( N  4/0);  medium plas- - tic; blocky; ox ide  (Fe)  s ta ined;  moist. 

10.0- 12.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. .. 10.0-1 1.5’: WEATHERED CLAYSTONE: 
medium d a r k  gray  (N  4/0);  slightly sandy -. to  very sandy;  f ine-grained;  medium to 
low plastic; blocky; sl ightly calcareous .- st reaked;  moist. 

.. pale yellowish brown (10 YR 6 / 2 )  to a 
l ight gray ( N  7/0); f ine-grained sand (2.0- 

* -  1.58); rounded a n d  subrounded;  weakly 
cemented; severely oxide (Fe)  stained; -- slightly calcareous; massive; moist. 

11.5-12.0’: WEATHERED SANDSTONE: 

S r m p l 0 8  C o l l o c t o d  or  
T o r t s  ? o r f o r m o d  



L O G  
OF 

B O R E H O L E  

-9 L 0 c a t lo I1 B o r o h o l o /  W o l l  N o .  - 
C o o r d l n a  to8 G r o u n d  S u r f a c o  E l o v a t i o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

O r l l l l n g  C o m p a n y  D r l l l o r  

D a t o  D r l l l o d  H o l p o r  

Dr l l l lng Y o t h o d  D r l l l l n g  F l u l d  

S t 8 t i C  

Loggod By 
Goologlr t 

Chocked B y  
Sit .  Managor  

C E A R P  Mana9.r  
Cornrnontr 

-- 

L i t h o l o g i c  D o r c t l p t l o n  7 
12.0- 14.0' SAMPLE. 
Recovered 2.0/2.0' - 100%. 
WEATHERED SANDSTONE: pale yel- 
lowish brown (10 YR 6/2); clayey; fine- 
grained (2.0-1.50): weakly cemented; mod- 
erately oxide stained; moist. 

14.0- 14.7' SAMPLE. 
Recovered 0.7/0.7' = 100%. 
WEATHERED SANDSTONE: 
above. 

TOTAL DEPTH: 14.70' 

same as 

S a m p l o r  C o l l o c t o d  o r  
O t h o r  t o r t r  P o r t o r m o d  / 



W E L L  
COMPLETION 
INFORMATION 

- ~ o e a t 1 . n  Rocky F l a t s  Plant:  881 H i l l s i d e  Area 
~ o o r d l n ~ t ~ ~  N 3 4 8 4 4 . 2 8  E 2 1 5 7 8 . 3 1  E lovrt lon:  Q r o u n d  8urf.c. 5 9 0 9 . 9 4 '  

Tota l  0 0 p t h :  W e l l  10.30'  T o p  o f  C a s i n g  5911.53 '  

fo rmat lor  of  ~ o m p ~ o t i o r  Colluvium 
Carlng Mato r ia l  S r h  5. Tvne 716 TF.7 s t a i n l e s s  Stegislag ~ i r m o t o r  

S c r O O r  Mator l r lQ,n lo"  w i r e  w r a n  TV 
bat. Iastal lod October 5 .  1987 1aata11od Dy 8Ito Uamaaor 

W o l l  Me. 

B o f o h o l r  14.70' 

7" ID 
8urfaco  Caslng 01aaotof '5'' ID 
Approvod By 

? 1 6  s t 3 n  ess  s t e e l  

Rlcct -* 
c . r r r . r t s  

l t -  
7.5" 

bIR* 

3.50 '  



02/22/88 
RDCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

G. S .  Toc STICK 
DATE ELEVATION ELEVATION Up 

4887 11/10/87 5909.94 5911.53 1.59 
12/16/87 5909.94 5911.53 1.59 
01/08/88 5909.94 5911.53 1.59 
02/04/88 5909.94 5911.53 1.59 

11.64 
11.64 
11.64 
11.64 

7.80 
7.60 
9.60 
5.93 

5903.73 
5903.93 
5901.93 
5905.60 



INDEX OF DATA 

Boring No.: 49-87 

Completed as well? Yes 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

y Water Level Data 
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L U b  

O F  
B O R E H O L E  

+ + 
. -- 

-- ..- 
- -- 
... .. -- 

C h o c k o d  By . 
% I t .  Y a n a g o r  

4.0 - 7.0' S A blP L E. -- Recovered 0.45/3.0' = 15%. 
4.0-4.5': CLAY: moderate  brown (5 Y R  

medium-  a n d  coarse-grained sands  (1.5- 

rounded  gravels  range f r o m  0.25 mm up 

sorted: low plastic; moist. 

-- 4/3); s a n d y  with small size gravels;  

..m 1.00 u p  to 0.5-0.00); subangular  a n d  sub- 

to 1.5 mm; moderately cemented;  well 

0 0-1 8' SAYfPLE.  

0.0-0.25': TOPSOIL: si l ty clay.  
Recovered 1.5/1.8' = 83Oh. 

COL L CVT L'\l 

0.25-1.5': CLAY:  grayish brown (5 YR 
312) to d u s k y  brown (5 Y R  $/2); sandy 
with gravel;  moderately cemented;  low 
plastic; subrounded a n d  subangular  
gravels range f r o m  0.5 mm u p  to cobble 
slze; poorly sorted,  medium-grained sands 
(1.5-1.00); l ight moist. 

10 - 
Hole measured 3 t  2.0'; readjust  depth .  

2.0-4.0' S X blP L E. 
Recovered 0.75/'2.0' = 3 8 O i 0 .  
C L A Y E Y  SANDS A N D  GRAVELS:  mod- 
e ra te  yellowish brown (10 Y R  j / 4 )  to 
d a r k  yellowish orange (10 Y R  6/6); 
poorly sorted,  f i n e -  to coarse-grained 
sands  (2.0-1.50 up  to 0.5-0.00); angular  
a n d  subangular  gravels u p  to 2.5 mm with 
scat tered cobbles; weakly cemented;  l ight 
moist. 

H N u  bsckground=0.4  
OVA background=O.O 
N o  L u d l u m  readings 
taken. 

!'io readings o \ .e r  
background on c a r t .  



L O G  
OF 

B O R E H O L E  

L o c a t l o n  

C o o r d l n a t  

Tot81 D O p  

0 8  

th 

Drl l l lng  C o m p a n y  

D a t o  Dr l l lod  

Dr l l l lng  M o t h o d  

S t a t l c  

D r l l l o r  

n o i p o r  

D r l l l l n g  P lu ld  

C h o c k o d  B y  
Sit.  Managor  

C E A R C  M a r a g o r  

C o m m o n t r  

L l t h o l o g l c  D o r e r l p t l o n  

-. AR.AP4HOE FOR31ATION 

-- 4.5-7.0': No recovery:  cutt ings indicate 
CLAYSTONE: grayish brown (5  YR 3/2); _. massive; medium plastic ;  blocky;  slightly 
to moderate ly  ox ide  stained;  weathered;  

e -  moist. 

- c  7.0-9.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 
CLAYSTONE: cutt ings indicate  weath- 
ered c laystone.  .. 
9.0- 10.0' SAMPLE. 
Recovered I . O /  1 .O' = 100%. 
CLAYSTONE: medium gray (N 5,'O); Fe -. 
stained;  c a l c i u m  streaks noted; blocky;  .. medium plast ic ;  m o d e r ~ t e l y  cemented;  
massive; weathered;  moist. 

TOTAL DEPTH: 10.00' 
+ 

i 

S8mplo r  C o l l o c t o d  o r  
O t h e r  t o r t 8  C o r l o r m o d  



W E L L  
COMPLETION 
INFORMATION 

Sur faco  80.1 
M a t  orlak 

P o r t l a n d  Type I 

L-ta (11.1 

I 
nt mrit  0 

b 
Fl l tor  Mator l r l :  - 
3 2 / 4 2  S i l i c a  Sa 

- 
f l l t o r  ?.8k 

3.70 L0-h (11.1 
i 

-1- 
1 r hob4 
#lam tor: 

7 . 5 "  

I Y I  



02/22/88 
ROCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WELL G. S. Tm STICK BELOW DEPl7-l SURFA wAm8 
NUMBER DATE ELEVATION ELEVATION UP Mc BELOW 'Kx: ELEVATION 

SI BASE WATER 

1987 11/10/87 5912.68 5914.48 1.80 6.55 5.40 5909.08 
12/16/87 5912.68 5914.48 1.80 6.55 5.60 5908.88 
01/08/88 5912.68 5914.48 1.80 6.55 6.00 5908.48 
02/04/88 5912.68 5914.48 1.80 6.55 6.06 5908.42 



INDEX OF DATA 

Boring No.: 50-87 

Completed as well? Yes 

in Filc 

x Log of Borehole 

T( Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

y Water Level Data 
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ROCKY FLATS PLANT, GOLDEN, COLORADO 
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L O G  
O F  

BOREHOLE  

L o c a l l o n  R n r k .  - 7  F l a t =  p l a r .  q R 1  ' l l s i d e  Area B o r o h o l o / W o l l  No.  50-87 

T o t a l  Dopth  7 7 . 0 f l '  W a t o r  L o v o l  E n t o u n t o r o d  

Drll l lng Company  S o v l e s  Bros. brtllor T. Hinh 

Drl l l lng Mothod  Hollow Stern A u g e r  

Lo9Q.d BY J.L. Bannon 

G r o u n d  S u r l a e o  E lovat lon  5 9 1 7 . .  3 1 '  

s t r t l c  

D.1. 0f1110d O c t o j p r  B. K P P ~ P V  

~ o o r a c n a t o r  y 3 5 1 7 7 . 8 0  E 17777 1; 

1-7. 1987 H0lp.r  

D r l l l l ng  Fluld 

Ch0ck.d  B y  
Goologls  t Sit .  Managor  

C E A R ?  M a n a g o r  
C o m m o n t r  

L l tho log lc  D o r t r l p t l o n  

TOPSOIL 

i 

u 

li 

0.0-2.0' SAMPLE. 
Recovered  1.7/2.0' = 85Oh. 
0.0-1.55': TOPSOIL: moderate brown (5  
Y R  3/4) ;  sand and gravel ;  poorly sorted; 
very f i n e -  to  medium-grained c layey  sand 
with abundant  subangular to subrounded 
quartzi te ,  quar tz ,  a n d  schist pebbles; no 
ca l i che ;  roots and grass i n  upper 0.2'; un- 
consolidated to moderately consolidated;  
dry at top to  damp down-core. 

COLLUVIU~f  

1.55-1.7': CLAY: dark  yellowish brown 
(10 Y R  4/2) ;  dense c lay ;  consolidated;  

2.0-4.0' SAMPLE. 
Recovered  1.7/2.0' = 85%. 
2.0-3.37': S A N D Y  CLAY: pale yellowish 
brown (10 Y R  6/2) ;  dense; homogeneous 
c l a y  wi th  minor ca l i che  a n d  oxidat ion;  
consolidated;  moderatae  HCl reaction;  

3.37-3.7': S A N D Y  CLAY: dusky yellow 
(5  Y 6/4) ;  well sorted with more cal iche ;  
consolidated;  strong HCl reaction;  damp. 

4 .0-7  .G' SAMPLE. 
Recovered  3.1 /3.0' = 103%. 
SANDY CLAY: dusky yellow (5 Y 6/4) :  
homogeneous;  rare  very small  quartzite 
pebbles;  heavy  ca l i che ;  consolidated;  brit. 
tle; s trong H C l  react ion;  damp. 

HNu background=0.2  
OVA background= 1.0 

Reading  on core 
(background):  HSu 
= 0.2 (0.2); O V A  = 5 2 
(1.0) on core.  H X u  = 
0.6 (0.2); O V A  = 6.0 
(1.2) a t  well head. 
No readings over 
background in  
breathing zone and 
cuttings. 

4.0': H N u  = 0.2 (0.2): - 
OVA = 4.4 (1.0) on 
core. 



LOG 
O F  

B O R E H O L E  

L o c a t i o n  

C o o r d r n a t o r  

T o t a l  D o p t h  

Dr l l l lng  C o m p a n y  

0.10 D1111Od 

Dr l l l lng  M o t h o d  

L o g s o d  B Y  
Coolog ia t  

B o r o h o l o / W o l l  N o .  

G r o u n d  S u r t a c o  E l o v r t l o n  

W r t o r  L o r 0 1  E n c o u n t o r o d  

s t 8 t i C  

Dr l l lo r  

H.1p.r 

Dri l l inQ F lu id  

C h o c k o d  B y  
Sit .  M a n a g o r  

C E A R C  M a n a g o r  

I 

7.0 -9.5' SA M u .  
Recovered 2.6/2.5' - 104%. 
SANDY CLAY: da rk  yellowish orange 
( I O  YR 6/6); f ew  subangular to sub- 
rounded quar tz  and  quartzi te  pebbles; 
caliche; well consolidated; strong HCl re- 

9.5- 12.0' S AMPLE. 
Recovered 2.7i2.5' = 108%. 
SANDY CLAY: moderate yellowish 
brown (10 YR 5/4); very fine- to f ine-  
grained; some su bsngular to subrounded 

t 

1 

t 
small quar tz  and quartzite pebbles; 
caliche staining; well consolidated; strong 
HCl reaction on caliche; damp. 

12.0- 14.5' SAMPLE. 
Recovered 2.312.5' = 92%. 
12.0-13.2': SAND AND CLAY: grayish 
orange (10 YR 7/4) to dark  yellowish or- 
ange (10 YR 6/6); sandy clay (upper 0.3') 
to clayey; very fine-grained sand with 
r a re  very small quar tz  pebbles; heavy 
caliche staining, becomes more oxidized 
down-core; consolidated; strong HC1 reac- 
tion on caliche; damp.  

c A R A P .4 HO E FO R MAT10 N 

13.2-14.5': SANDSTONE AND CLAY- 
STONE: d a r k  yellowish orange (10 YR 
6/6) to moderate brown (5 YR 4/4); con- 
ta ins  extremely oxidized hematite stain- 
ing a n d  nodules; clayey; well sorted; very i f ine-grained sand; moderately consoli- 

I aa ted ;  damp.  

S a m p l o r  C o l l o c t o d  or / O t h o r  T o r t 8  C o r f o r m o d  

u: HNu = 0.2 (0.2);  I 
OVA - 2.0 (1.0) on 
core. 

m: No readings 
above background on  
core, breathing zone, 
and well head. 

- 14.5': No readings 
above background 3i 
well head, breathing 
zone, and  core. 



L O G  
O F  

BOREHOLE  

Locat ton  

COOf8lnatO8 

T o t a l  Depth 

Drtlllng Company  

0110 Drl l lod 

O r i l l l n g  Moth08  

L o s g o d  By 
Gootog i r t  

B ~ r o k o l o /  W 011 N o .  - 
Ground  S u r l a c o  E l o v a t l o n  

W a t o r  L o r 0 1  E n c o u n t o r 0 8  

S t a t l c  

O r l l l o r  

Hotpor  

Dr l l t lng  F lu id  

C h w c k o d  b y  
S l t o  Manager  

C E A R I  M a n a g o r  

C o m m o n t r  

/ 

L l tho log lc  0 o r c r i p t l o n  

t T 

t 

t t 14.5- 17.0’ SAMPLE. 
Recovered 2.2/2.5’ = 88%. 
14.5-15.1’: CLAYEY SANDSTONE: dark  
yellowish orange (10 YR 6/6) to moderate 
brown (5 YR 4/4); oxidized clayey sand 
with hematite nodules and minor caliche; 
unconsolidated; strong HCl reaction on 
caliche; damp. 
15.1-15.6’: CLAYEY SANDSTONE: light 
brown (5 YR 6/4); well sorted; clayey, 
very f ine-grained sand; abundant caliche; 
unconsolidated; very strong HC1 reaction; 
damp. 
15.6-16.7’: CLAYEY SANDSTONE: gray- 
ish orange (10 YR 7/4) to da rk  yellowish 
orange (10 YR 6/6); well sorted; friable; 
clayey, very f ine-grained sand; consoli- 
dated; no HCl reaction; damp. 

17.0- 19.5’ SAMPLE. 
Recovered 1.9/2.5’ = 76%. 
CLAYEY SANDSTONE: grayish orange 
(10 YR 7/4) to dark  yellowish orange (1C 
YR 6/6); well sorted; clayey; very fine. 
grained sand; no pebbles; unconsolidated. 
damp. 

19.5-22.0’ SAMPLE. 
Recovered 2.05/2.5’ = 82%. 
CLAYEY SANDSTONE: same as above: 
thin lamina visible in lower 0.7’: 
unconsolidated; damp. 

$amplo r  C o l l o c t o d  or  
Other  T o r t r  P o r f o r m o d  / 

17.0’: No readings 
above background o n  
core. 

- 19.5’: No readings 
above background 3t 

well head, breathing 
zone, and core. 

w: No readings 
above background c n  
core. 



L O G  
O F  

B O R E H O L E  

B o f ~ h o l ~ / W ~ l l  N O .  in - R 7  Locat lon  

C o o r d i n a t o r  G r o u n d  S u r f a c o  E l ~ v a t l o n  

T o t a l  D o p t h  W a t e r  L o v o l  E n c o u n t o r o d  

t t 22.0-24.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
SANDSTONE A N D  CLAYSTONE: lami- 
nated dark yellowish orange (10 YR 6/6) 
sand and pale yellowish brown (10  YR 
6/21 sandy c lay  with hematite stained 
leaf impressions; unconsolidated; damp. 

Recovered 2.8/2.5' = 112%. 
SANDSTONE A N D  CLAYSTONE: same 
as above with more clay and silt. 

24.5-2 7.0' S AMPL E. 

TOTAL DEPTH: 26.00' 

S a m ~ l o e  C o l l o c t o d  o r  
O t h o r  T o r t 8  P o r l o r m o d  / 

1 

D 



WELL 
COMPLETION 
I N F O R M  A 1 ION 

~ o c a t i o n  Rocky Flats P l a n t :  881 H i l l s i d e  Area W o l l  No.  50-87 

T o t a l  D o D t h :  W o l l  13-70' T o p  of  Caolng  5935.05' 

Coord lna !or  N 35173-.511 F 7 3 3 7 3  15 E l o r a t l o n :  G r o u n d  S u r f r c o  593'3. ?I' 

Boroholr 2 6 - 0 0 '  

R.cct -tu 
Commontr  

t ortal: 
Portland Type I 

cernent 
S r r l r e o  

L-th (ft.  

Flltor Uatorlal:  - 
3 2 / 4 2  Silica Sax 

Cl ltor  Pack 
10.95 Lo-C (ft.1 

d 

r r k g  

I r e  k l l l l  Mat  0rl.l: 3 / 8 "  Volclay Bentonite Pellets 



RccKY FLATS PLANT 
W A T E R  LEVEL DATA SUMMARY 

5087 11/10/87 5933.21 5935.05 1 .84  15.34 11 .50  5923.55 
12/16/87 ~ 3 3 . 2 1  5935.05 1.84 15.34 11.10 5923.95 
01/08/88 5933.21 5935.05 1 .84  15 .34  -1 .00  DRY 
02/04/88 5933.21 5935.05 1 .84  15.34 -1.00 DRY 
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L O G  
O F  

B O R E H O L E  

L o c a t l o n  Rockv Flats Plant; 881 H i l l s i d e  Area ~ o r ~ k o ~ ~ , W ~ l l  5 1 4 7  /BHS?-87 
Ground Surface E l o r a t l o n  5963.30’  C o o r d r n a t o s  N 35170.00 E 70738.10 

T o t a l  D o p t h  1 8 . 0 0 ’  W a t o r  L O V O I  ~ n c o u n t o r o d  12 .00’  
s t a t i c  59L8 .76 ’  2 / 4 / 8 8  

Orllllng C o m p a n y  Boyles Bros. DrIIIor S. B r a d f i e l d  

0110 DrIIIod October 7 1 ,  1 9 8 7  ~ 0 1 p . r  P -  yesa 
Orlillng ~ o t h o d  Hollow Stem Auger D r l l l l n g  P l u l d  Yone 

Ch0clr.d B y  - L0SQ.d BY R.T. Treat 
G o o l o g l r t  S i t .  M a n a g o r  

C E A R C  M a n a g o r  

C o m m o n t r  

I / “L 

ARTIFICIAL FILL 

-2.0’ SAMPLE. 
Recovered 0.8/2.0’ = 40%. 

0.5-0.8’: S A N D  A N D  GRAVEL:  varying 
browns; weakly cemented; medium- and  
coarse-grained sands wi th  small  and  
medium size gravels ranging  0.25 mm up 

3.25 mm; rounded a n d  subrounded;  
moist (most soils man made f i l l  appearing 
as a base for asphal t  surface).  

0.0-0.5’: ASPHALT SURFACING.  

ROCKY FLATS ALLUVIUM 
fDISTURBEDl 

2.5-3.5’: CLAY WITH SOME CLAY- 
STONE FRAGMENTS: grayish brown (5  
YR 3/2) to moderate  reddish brown (10 R 
4/6); sandy  wi th  scat tered gravels; 
moderately cemented; moist. 

4.0-6.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
CLAY: vary ing  gray to  reddish browns; 
sl ightly sandy;  f ine-grained (2.5-2.00); 
f e w  scat tered gravels; weakly cemented; 
poorly sorted; moist. 

S a m p l o s  C o l l o c t o d  o r  
O t h e r  t o r t s  C o r l o r m o d  / 

H N u  background=0.2 
OVA background=0.4 
Ludlum readings 
taken a n d  no 
readings over  
background,  on core. 

Field screen re3dings: 
sample reading ( f i e l d  
screen reading).  

0.0-0.8’: Field screen 
readings: HNu = G O  
(0.0); OVA = 0.0 ( 0  0 

0.0-8 .O’: Co m po s I t c 
sample: BH628:OCiS 
Duplicate  s a m p l e  
BH6287008D. 

2.0-3.5’: Field s;r:c3 
readings: HNu = 0 : 
(G.0); OVA = 0.0 ( 2  2 

4.0-5.5’: Field s2:ecn 
readings: H X u  = L 
(0.0); O V A  = 1083 
(0.0). 



L O G  
O F  

BOREHOLE 

Location 
C o o r d i n a t o r  

T o t a l  D o p t h  

O r l l l i n g  C o m p a n y  

Oat .  Drl t iod  

O r l l l l n g  Y o t h o d  

~ 0 g g . e  B Y  
Goologir t 

B o r o h o I o / W o i l  N o .  

G r o u n d  S u r f a c o  E l o v a t i o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

DrI11.r 

H o l p o r  

O r l l l i n g  F l u l d  

C h o c k o d  B y  
Sit .  M a n a g o r  

C E A R P  M a n a g e r  

Commontr  

t 

i 

6.0- 8.0’ S A MP L E. 
Recovered 2.0/2.0’ = 10Oo/o. 
CLAY: v a r y i n g  brown to gray ish  brown;  
c laystone f ragments ;  s l ight ly  s a n d y  with 
scat tered grave l  1.00 rnm u p  to 2 . j  mm; 
r o u n d e d  a n d  subrounded;  weakly 
cemented;  m e d i u m  plastic;  moist. 

8.0- 10.0’ SAMPLE. -. Recovered 0.0/2.0’ = 0%. 
CLAY: same 3s above. .. 
10.0- 19.0’ SAMPLE. - -  Recovered 0.0/2.0’ = 0%. 

-- 
-- 

Cut t ings  descr ibed C L A Y  WITH CLA7 
S T O N E  FRAGIMENTS: same as  abovc.  

i 2.0-1 :.j’ s AXIPLE. 
N o  recovery.  Dri l led with center  bit.  

-. 12.5-13 0’ SAVPLE.  
Recovered I . j / l . j ’  = 1000/0 -- 12.5-13.5’: C L A Y  A N D  G R A V E L :  vary-  
ing  g r a y  a n d  brown; c laystone f r a g m e n t s  

a- with  clay a n d  some sca t te red  gravel;  
weakly  cemented;  moist. 

A R A P A H O E  FORhIATION 

13.5-14.0’: CLAYSTONE:  d a r k  g r a y  (N 
3/0); massive; blocky; m e d i u m  plastic;  
weathered:  moist. 

- 
-- 

/ -  1 

Sampler C o l l o c t ~ d  o r  
O t h o r  T o r t 8  P o r t o r m e d  / c 

6.0-8.0’: Field screcn 
readings: HNu = 0.2 
(0.4); OVA = 0.0 (0.0). 

12.5-14.0’: Contact  
sample: BH6287 12CT 

D 



L O G  
OF 

B O R E H O L E  

. 

.. 
-. 

Location 

Coordinator 

Total  D o p t h  

_ _  CLAYSTONE:  d a r k  g r a y  ( N  3/0); blocky; 
medium plastic; oxide s ta ined in  th in  
streaks; weathered;  moist. 

16.0- 18.0' S.r\MPLE. 
Recovered 2.0/2.0' = 100% 
CLAYSTONE: same as above; wcathcrcd;  
moist. 

T O T A L  DEPTH: 18.00' 

D r l l l l n g  C o m p a n y  

D a t o  DrIIIod 

Drl l l lng Y o t h o d  

L o g g o d  B y  
G O O l O g i r t  

~ o r e h o ~ e ~  w e11 H O .  51-87fBHh2-87 
G r o u n d  S u r f a c e  E l e v r t l o n  

W a t o r  L o v o l  E n c o u n t e r a d  

S t a t l c  

D r l l l o r  

Holpor 

D r l l l l n g  F l u l d  

Ch0ck.d  By 
S l t o  M a n a g e r  

C E A R P  Y a n a g o r  
C o m m o n t r  

I 

14.0- 16.0': Bedrock 
sample: BH628714BR. 

16.0- 18.0': Field 
screen readings: 
"u = 0.0 (0 .0);  ovx 
= 0.0 (0.0). 



W E L L  
COMPLETION 
I NFORMAT ION  

L o c a t l o a  Bpck v F l a t s  P l a n t :  881 H i l l s i d e  Area W o l l  N o .  51-87/BH62-87 

t o t a l  D o p t h :  W e l l  14.08'  T o p  o f  Cao lng  

F o r m r t l o n  o f  C o m p ~ o t l o n  Rockv F l a t s  Alluvium 
C a r i n g  mator ia l  Sch 5 ,  Tvpe 316 TFJ s ta in less  S t e E i o i n g  Dlamotor  

S c r o o n  M a t o r i a l  9.OlO" w i r e  wrap Tv e 316 TFJ 
D a t o  In8tal l .d  Oct o b e r  7 3 .  1987 A p p r o v o d  B y  
I no ta l l od  By S l to  M a n a g a r  

C o o r d ~ n a t o o  3 75120.00  E 2 0 7 3 8 . 1 0  E l o v r t l o n :  Ground  Surface 5963 . 3 0 '  

B o r o h o l o  18.00' 

2" ID 
Surtaco  casing ~ i a m o t o r  5" ID 

staPnless s t e e l  

Goolog lo t  
C E A R P  Managor  

C o m m o n t o  

Ground S u r f a c i  

7 
S u r f a t o  S o a l  

P o r t r a n d  Type I 
cement  

a t o r l r l :  

S u r f a c o  

Frltor Mator ial :  - 
3 7 / 4 7  s ilica $.a: 

rk B a c  k f l l l  

3.00' 

B o r o h o l o  
D la  m 0 t 0 r :  

7 5 "  

10.26 7 s c r o o a  
L o n g t h  
(11.1 

I 
18.00 9 B o r o h o l o  

T o t a l  b o p t k  
(11.) 

I I 

.f 



02/22/88 
EzIx;xy FLATS PLANT 

W A E R  LEVEL DATA SUMMARY 

WEU G,. S. Toc STICK 
NUMBER DATE ELEVATION ELEVATION UP 

5187 11/11/87 5963.30 5965.21 1.91 
12/21/87 5963.30 5965.21 1.91 
01/11/88 5963.30 5965.21 1.91 
02/04/88 5963.30 5965.21 1.91 

15.75 
15.75 
15.75 
15.75 

14.00 
14.00 
15.40 
16.45 

5951.21 
5951.21 
5949.81 
5948.76 



INDEX OF DATA 

Boring No.: 52-87lBH63-87 

Completed as well? Yes 

Data in Filc 

X Log of Borehole 

X Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- X Water Level Data 
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L O G  
O F  

B O R E H O L E  

C E A R ?  M a n a g o r  
C o m m o n t r  

ARTIFICIAL FILL 

0.0-2.0' SAMPLE.  
R e c o v e r e d  1.6/2.0* = 80%. 
0.0-1.4': CLAY: v a r y i n g  browns; sandy 
to  very s a n d y  w i t h  gravel  a n d  noted 
roots; s l ight ly  calcareous; sl ightly moist. 

ROCKY FLATS ALLUVIUM 
[DISTURBED) 

1.4-1.6': CLAY: grayish brown (5 YR 
3 9 )  to d u s k y  brown (5  YR 2/2); sl ightly 
sandy;  moderate ly  cemented;  very s t i f f ;  
low plastic ;  s l ight ly  moist. I 

2.0 - 4.0' S A MP L E. 
R e c o v e r e d  2.0/2.0' = 100%. 
C L A Y :  pale  brown (5 YR 5/2) t o  l ight  
brown (5 YR 5/6); s l ight ly  sandy t o  very 
sandy (3.0-2.5 0); s l ight ly  c a l c a r e o u s  
s treaked;  moderate ly  cemented;  low plas- 
t i c ;  moist. 

4,O-6.0' SAMPLE. 
R e c o v e r e d  2.0/2.0. = 100%. 
CLAY: l ight  brown (5 YR 5/6); low plas- 
t i c ;  s l ightly sandy t o  sandy;  f ine-grained;  
weakly cemented;  moist. 

6.0-8.0' SAMPLE. 
R e c o v e r e d  2.0/2.0' = 100%. 
C L A Y :  l ight  brown ( 5  Y R  5/6) t o  v a r y -  
ing grayish brown;  s a n d y  (3.0-2.5 @) a n d  
f i n e - g r a i n e d  w i t h  scat tered c o a r s e  sands; ,  
weakly cemented;  low plast ic ;  moist  to 
very moist at bottom. 

HNu background=O.: 
O V A  background=2.4  
No L u d l u m  readings 
over background 
along c o r e  samples 
recovered.  

F i e l d  screen readings:  
sample reading (field 
blank reading).  

0.0-1.6': F i e l d  screen 
reading:  HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

2.0-4.0': F i e l d  screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (0.01. 

9.0-8.0': Composite 
sample: BH63870008 

.. 4 0-6 0'. F i e l d  screen 
r ~ a d i n g :  HNu = 0.0 
(0.0); OVA = 0.0 (0 0). 

6.0-8.0': F i e l d  screen 
reading:  HNu - 0.0 
(0.0); OVA - 0.0 ( 0 . 0 ) .  

I 
01 - 



L O G  
O F  

B O R E H O L E  

.. 

L o c a t l o n  B o r o k o i o / W o i f  N o .  5 ~ - 9 ; l W h ? - B ;  

COOrdln8tO8 G r o u n d  S u r t a c o  E l o v a t l o n  

T o t a l  Dopth  W a t o r  L o v o i  E n c o u n t o r o d  

Drl l l lng C o m p a n y  D r l l l o r  

D i t .  D r l l l o d  H o l p o r  

Drl l l lng Mothod  Dr l l l l ng  F lu ld  

S t a t l c  

m 

- - -- 14.0- 16.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. 

- - C L A Y E Y  S A N D  A N D  GRAVEL: mod- 
e ra te  reddish brown (10 R 4,'6) to a da rk  -- reddish brown (10 R 3/4); well graded 
sand a n d  grave l  ranging  f rom 0.5 mm up -- to 2.75 mm; weakly  cemented; moist to  
wet s t reak  a t  15.2-15.5'. 

-)I - 
. a- 

- 

L o g g o d  B y  
G o o l o g i r t  

C h o c k o d  B y  
S l t o  M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t r  

10.0- 12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: modera te  yellowish 
Y R  5/4) t o  pale brown (5 
slightly sandy  to  sandy with 
scat tered gravels; moderately 

brown (10 
Y R  5/2); 
small size 
to weakly + +cemented;  moist. 

12.0- 14.0' SAMPLE. + + +  Recovered 1.7/2.0' = 85%. 

S a m p l o r  C o l l o c t o d  o r  
O t h o r  f o r t s  P o r t o r m o d  / 
/ 

L l t h o l o g l c  D o r c r l p t l o n  

Recovered 2.0/2.0' = 100%. 
CLAY: moderate  yellowish brown (10 

- Y R  5/4)  to pale brown (5 YR 5/2); f ine-  
grained sand  (3.0-3.5 0 up to 2.5-2.0 0); 

- f e w  scat tered subangular  a n d  subrounded 
gravels 0.5 mm up  to  2.5 mm; medium 

'plastic; moderately cemented; moderately 
oxide (Fe)  s ta ined;  moist. 

_ _ _ - .  
_ _ - _ -  8.0- fO.0': Field 

screen reading: H N u  
= 0.0 (0.0); OVA = 0.0 
(0.0). 

10.0-12.0': Field 
screen reading: H S u  
= 0.0 (0.0); OVA = 0.0 
(0.0). 

12.0- 13.7': Field 
screen reading: H S u  
= 0.0 (0.0); O V A  = 0 6 
(0.0). 

12.0-13.7': Sample 
taken: BH6387 1 'DH. 

14.0-15.5': Field 
screen reading:  H X u  
= 18.0 (21.0); O V A  = 
0.0 (0.0). 

16.0-1 7.8': Field 
screen reading: H Y u  
f 0.0 (0.0); O V A  = 0.0 
(0.0). 

B 

B 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  B o r o h o l o ~ W o l l  NO. " - R U N  63-Q: 
COOrd ln8t08  G r o u n d  S u r f r c o  E l o v r t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Drl l l lng C o m p a n y  

D i t .  DrIIIod 

Dr l l l lng  Y o t h o d  

Loggod B y  
Gooloalmt 

S t r t l c  

Dr(1l.r 

Holpor 

D r l l l l n g  F l u l d  

C h o c t o d  B y  
S i t .  M a n a g o r  

CEARIC Y a r a a o r  
Common18 

L l t h o l o g l c  D o r t r l p t l o n  7 
16.0- 18.0' SAMPI E. 
Recovered 1.8/2.0' - 90%. 
CLAYEY SAND AND GRAVEL: same as  
above; moist. 

18.0-20.0' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
SAND A N D  GRAVEL:  same as above. 

ARAPAHOE FOR hfATION 

20.0-22.0' SAMPLE. 
No recovery. CUTTINGS: weathered 
claystone. 

22.0-23.0' SAMPLE. 
Recovered 0.5,'l.O' = 50%. 
WEATHERED CLAYSTONE: dis turbed 
sample recovery. 

23.0-24.0' SAMPLE. 
No recovery. 

24.0-24.5' S AMPL. E. 
No recovery. Dril led w i t h  center bit. 

24.5-26.0' SAMPLE. 
Recovered 1 3 / 1 3 '  = 100%. 
WEATHERED CLAYSTONE: medium 
a a r k  gray (N  4/01; massive; biocky; 
medium to highly plastic; moist. 

8rmpl.r  CoI l0ct .d  or  
O t h o r  T o r t r  P o r t o r m o d  / 

8.0- 18.4': Upper  
contact sample: 
BH6387 18UC. 

HNu background=O.d 
O V A  background=3.4 
No Ludlum readings 
above background 
along core sample 
recovered. 

22.0-22.5': Contact  
sample taken: 
BH638722CT. 

24.5-26.0': Bedrock 
sample: 
BH638724BR. 

26.0-28.0': Field 
screen readings: 
H N u  = 0.0 (0.0); OVA - 0.0 (0.0). 



L O G  
O F  

B O R E H O L E  

L o c a t l o n  

C O O r d l n a l O 8  

t o t a l  D o p t h  

Drilling C o m p a n y  

0.10 DrIIIod 

DrlllLng Y o t h o d  

Loggod B y  
Goologl8t 

5 B o r o h o l o /  W o l l  N o .  

G r o u n d  S u r r a c r  E l o r a t i o n  

W a t o r  L a v o l  C n c o u n t o r o d  

8 t r t l c  

D r l l l o r  

Holpor 

D r l l l l n g  Flu ld  

C h 0 c k . d  By 
8It0  M a n a g o r  

/ / f I 

4 I / / -: t 

1 

t 
26.0-28.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
WEATHERED CLAYSTONE: medium 
da rk  gray (N 4/0)  to medium light gray 

oxide s ta ined;  massive; 

28.00' 



WELL 
COMPLETION 
I N F O R M A T I O N  

B or h o h  
D l o r  tor :  

7.5" 

28.00 + 7 . 5 0 '  

ratat 



02/22/88 
WXKY FLATS PLANT 

W.'-TER LEVEL DATA SUMMARY 

SI BASE WATER WATER 
WELL G. S.  Toc STICK BELOW DETTH SURFACE 
NLrMBER DATE ELEVATION ELEVATION UP Toc BELMJ Toc ELEVATION 

5287 11/11/87 5967.57 5967.57 0.00 20.25 9.70 5957.87 
12/21/87 5967.57 5967.57 0.00 20.25 9.70 5957.87 
01/11/88 5967.57 5967.57 0.00 20.25 9.70 5957.87 
02/04/88 5967.57 5967.57 0.00 20.25 10.13 5957 14 
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L O G  
O F  

B O R E H O L E  

5 - 

10 - 

li 

-- ARTIFICIAL FILL 

- 9.0-2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
0.0-1.5': C L A Y  A N D  SAND: grayish 
brown (5 YR 3/2) to l ight  ol ive gray  (5 Y -- 5/2) ;  si l ty  s a n d s  in  upper  f o r m a t i o n  to 
rounded a n d  subrounded scat tered gravcl 
(1.50 m m  to  3.25 mm);  weakly to 
moderately cemented;  low plastic;  moist. -. 

-I COLLUVIUM (DISTURBED) 

1.5-1.7': C L A Y E Y  SAXD: subrounded 
a n d  s u b a n g u l a r  gravcl  u p  to 2.50 mm; 
medium- a n d  coarse-grained sand  (2.0-1.5 
0 to 0.5-0.0 0); weakly  cemented;  wcll .. sorted s a n d  a n d  poorly sor ted gravel;  
l ight  moist. 

*b 

2.0-4.0' SAMPLE. .. Recovered 0.8/2.0' = 40%. 
CLAY: l igh t  brown ( 5  YR 5/6) to l ight 

a- olive g r a y  ( 5  Y 5/2); some oxide  s ta ining;  
f ine-gra ined  s a n d  (3.0-2.5 0); scat tered 
s u b r o u n d e d  a n d  subangular  gravcl  (0.5 
m m  u p  to  2.5 m m )  o f  quar tz i te  
composition; low to medium plastic; f i l l ;  '' 
moist. 

i tf 

S r m p l o r  C o l l o c t r ~  o r  
T o r t r  Crr lormo4  

H N u  background=0.4  
O V A  background=? 2 
L u d l u m  readings 
taken  ind ica t ing  d 2 
read in  gs. 

0.0-1.7': No re3dings 
over  background 
along core sample.  

2.0-2.8 1' :  Readings 
along core: 0 V . A  = 
3.2; H N u  = 0.0. 

N o  readings  in 
brea th ing  zone. 

4.0-5 5': No read 
over background 
along core. 



L O G  
OF 

B O R E H O L E  

L o c i t l o n  

C o o r d l n a  t o a  

T o t a l  D o p t k  

brll l lng C o m p a n y  

bat. 01111od 

br l l l lng Y o t h o d  

Log9.d D y  
G o o l o ~ l s t  

I l o r o h o l o / W o l l  No. 57-57  
G r o u n d  S u r l a c o  E l o r a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

O r i l l o r  

Wolpor 

O r l l l l n s  F lu id  

C L A R C  U a r a a o r  

C o m m e n t s  

t t  

-- 
L 

c 

D 

.. 

.. 
. 

.. 

.. 
. 
.- - 
i 

4.0-6.0' SAMPLE. 
Recovered 1.5/2.0' - 75%. 
CLAY A N D  GRAVEL:  dusky yellowish 
brown (10 Y R  2/2)  to moderate reddish 
brown (IO R 4/6); angular ,  subangular ,  
a n d  subrounded gravel up  to 5.50 mm; 
medium- to coarse-grained sand (1.0-0.5 
0); some coarser-grained sand; low plastic; 
moderately to weakly cemented; a t  4.0- 
4.3', zone of organic  clay; moist to l ight 
moist. 

t 
.= 6.0-8.0' SAMPLE. 

Recovcred 2,0/2.0' = loo?/,. ., CLAY: moderate yellowish brown (IO 
Y R  5/41 t o  pale brown (3 Y R  5/2); .. medium plastic; sl ightly sandy;  angular  
a n d  subangular  gravel (0.02 mm up to .= 1.50 mm); moderately cemented; moist. 

- 9  8.0-10.0' SAMJ'LE. 

*' 
Recovered 2.0/2.0' = 100%. 

GRAVEL:  same as above. 
8.0-8.8': CLAY WITH SCATTERED 

.ID 

A R .A P A  HOE F 0 R 31 A T IO N - 
8.8- 10.0': WEATHERED CLAYSTONE: 
medium light gray (N 6/0) to medium .- gray  ( N  5/0); massive; blocky; s l i g h t l y  
calcareous; somewhat  oxide (Fe) stained; -- medium plastic; moist. 

+ t 

Samplo r  C o i l o e t o d  o r  
O t h o r  t o r t s  C o r l o r m o d  / 

6.0-8.0': No reading 
over background 
along core. 

8.0- 10.0': N O  
readings over 
background along 
core. 

D 

D 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  

C o o r d l n a t o r  

T o t a l  D e p t k  

Orllt lng Company  

Oat. DrIIIod 

Drilling Yothod  

L o g g o d  B y  
G o o l o g i a t  

BOrOhOl., W a l l  N O .  5 3 - 9 -  
G r o u n d  S u r f a c o  E l o v a t i o n  

W o t o r  L o r 0 1  E n c o u n t o r o d  

S t a t l c  
D r l l l o r  

H o l p o r  

D r l l l l n g  F l u i d  

C E A R P  M a n a g o r  

C o m m o n t r  

/ / / / 
L l t h o l o g l c  D o r c r l p t l o n  

I I 
t a-  10.0- 12.0’ SAMPLE. 

Recovered 2.0/2.0’ = 100%. - -  W E A T H E R E D  CLAYSTONE: medium 
light gray ( N  6/01; massive; blocky; -- medium plastic; s l ight ly  calcareous pock- 
ets noted a t  11.5’; very s l ight ly  oxide .- stained;  moist. 

12.0- 14.0’ SAMPLE. 
Recovered 2.0/2.0’ = 1 OO‘Xo. 
WEATHERED CLAYSTONE: medium 
l ight  g r a y  (N 6/0); massive; blocky; 
medium plastic; moderately oxide s ta incd 
a t  13.8’; noted l igni te  s t reaks 3t  13.0’; 
moist. 

- -  
a m  

T O T A L  DEPTH: 14.00’ 

> -  I I I 

S a m p l o a  C o l l o e t o d  or 
O t h o r  t o r t r  C o r f o r m o d  / 

10.0- 12.0’: N O  
readings over  
background along 
core. 

12.0- 14.0’: s o  
readings over 
background along 
core. 



WELL 
C O M P L E T I O N  
I N F O R M A T I O N  

C o r n o a t s  

8 r r f a c o  S o r l  
rrtort k 

P o r t l a n d  f y p e  I 
cement  

I 
ont o d t o  

7- 

r 2 .80 '  

I Top of C r a b 0  2 . 0 2 '  

wtr.. C..ka 

7.5" 



02/22/88 
m FLATS PLANT 

WnTER LEVEL DATA SUMMARY 

G. S.  STICK 

5387 ii/io/87 5959.82 5961.84 2.02 
12/16/87 5959.82 5961.84 2.02 
01/09/88 5959.82 5961.84 2.02 
02/04/88 5959.82 5961. a4 2.02 

SI BASE 
BELOW 
m 

11.07 
11.07 
11.07 
11.07 

6.40 5955.44 
8.60 5953.24 
8.50 5953.34 
8.16 5953.68 
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x Log  of Borehole 
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- Well Development Summaries 
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and Results 

Packer Test Data and Results 

x Water Level Data 
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L O G  
OF 

BOREHOLE  

L o c a t l o n  A r k  v F l a t s  ?lanC: 8 8 1  H i l l s i d e  Area ~ o r ~ h o l ~ ~ W ~ l l  5L-87  

T o t a l  D o p t k  10.00 '  W i t o r  L o r 0 1  E n c o u n t o r o d  None 
Ground  S u r f i c o  E l o v a t l o n  -5.8:' C o o r d l n r t . #  N 35001.G5 E 20919.36 

s t a t i c  

Drll l lng C o m p a n y  Sovle.; B r o s .  Dr1II.r s .  B r a d f i e l d  

Oat .  Dr l l lod  OrrobPr  13 ,  1987 ~ 0 1 p . r  P -  ?iesa 
Orl l l lng  Y o t h o d  Hol low Stem Auger D r l l l l n g  F l u l d  None 
Lo99.d B Y  R.T. Treat 

Goologlrt 
C h O C k O d  B Y  - 

S l t o  M i n a g o r  

C E A A P  M a n a g e r  

C o m m o n t r  

ARTIFIC I.4L FILL t 

i 

.- 0.0-2.0' SAMPLE. 
R e c o v e r e d  1.8/2.0' = 90%. _ _  0.0-0.7': CLAY A N D  GRAVEL: grayish 
o r a n g e  (10 Y R  7/4); roots noted;  s l ightly 

= -  sandy;  w e a k l y  c e m e n t e d ;  very calcareous;  
l ight  moist. 

-0.7-1.8': CLAY: medium gray (N  5/0); 
blocky;  moderate ly  o x i d e  s ta ined;  f e w  
scat tered roots noted;  moist. 

2.0-4.0' SAMPLE. 
R e c o v e r e d  2.0/2.0' = lOOO/o. 
2.0-3.2': CLAY: moderate yellowish 
brown (10 YR 5/4); f i l l ;  low plastic ;  mod- 
e r a t e l y  cemented;  s l ight ly  sandy with 

-. 
.- medium-grained sands (1.0-0.50). 

d L  COLLU VTUM (DIS TURBED) 

.= 3.2-4.0': CLAY: d a r k  yellowish orange 
(IO YR 6/61 to  p a l e  yellowish brown (10 -- YR 6/21; s l ight ly  s a n d y  to very sandy;  
f i n e - g r a i n e d  (2.0-1.50); low plastic ;  mod- 

* -  e r a t e l y  c e m e n t e d ;  severely  o x i d e  ( F e )  
s ta ined;  moist. 

L 

4.0 - 6.0' S .AMP L E. 
R e c o v e r e d  2.0/2.0' = 100%. 
4.0-4.2': CLAY: s a m e  3s above;  t ransi t ion 
into  a weathered c laystone.  

-- 

H N u  background=O.O 
OVA background=O.O 
L u d l u m  readings  
taken.  
N o  readings  above 
background on core  
or in breathing zone .  

No readings  above 
background. 



L O G  
O F  

B O R E H O L E  

T o t a l  D o p t k  

Dr l l l lng  C o m p a n y  

Oat.  D r l l l o d  

Drl l l lng  Y o t h o d  

L o g g o d  B y  
G o o l o g l o t  

B O ~ ~ h o l o / W ~ t I  N o .  5L-87 
G r o u n d  S u r f r c o  E l o v a t i o n  

W a t o r  L o v o l  E n c o u n t o r r d  

D r l l l l n g  F l u i d  

C E A R P  M a n a g e r  

C o m m o n t r  

/ 
L l tho lo@l t  D o r c r l p t l o n  

A R A P A HOE FOR X I  ..\TI 0 N + 
-- 4.2-6.0’: WEATHERED CLAYSTONE: 

pale brown (5 Y 3/2) to a l ight gray ( N  -- 7/0) ;  sandy to very sandy a t  4.7-5.2’; f ine-  
grained sand  (2.5-2.00); sl ightly calcare- 

* -  ous; severely oxide stained; medium to 
low plastic; blocky; slightly porous with 
noted f e w  roots; moist. 

6.0-8.0’ SAMPLE. 
Recovcred 2.0/2.0* = 1009’0. 
WEATHERED CLAYSTONE: medium 
light gray  (N 6/0) varying w i t h  olive -’ 
grays; sl ightly oxide stained; few roots -- still nored; sl ightly sandy;  f ine-grained;  
blocky; medium to low plastic; moist. 

8.0- 10.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. f WEATHERED CLAYSTONE: same as 
above; moist. 

TOTAL DEPTH:  10.00’ 

tl, 

b 



WELL 
COMPLETION 
INf O R M A T I O N  

I Surf... 80.1 

I P o r t l a n d  Type I 
" a t o r 1 8 k  

*I) on t o d t  

3 2 / 4 2  S i l i c a  Sz 

3.90' n 

-t- I 
, o r  o holo 
, lamotor :  

7.5" 

t o n i t e  P e l l e t s  2 l8 I' v 
a e k f 111 Y a tor  18 1: 



02/22/88 RDCKY FIATS PLANT 
WATER LEVEL DATA SUMMARY 

WELL G. S. Mc STICU 
NUMBER DATE ELEVATION ELEVATION Up 

5487 ii/io/87 5955.85 5957.72 1.87 
12/16/87 5955.85 5957.72 1.87 
01/09/88 5955.85 5957.72 1.87 
02/04/88 5955.85 5957.72 1.87 

6.40 
6.40 
6.40 
6.40 

2.50 5955.22 
3.70 5954.02 
3.10 5954.62 
3.23 5954.49 



INDEX OF DATA 

Boring No.: 55-87 

Completed as well? Yes 

Data in File 

x Log o f  Borehole 

y Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

y Water Level Data 

c 
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L O G  
OF 

B O R E H O L E  

-b 

* 

Drl l l lng Company B o v l e s  B r o s .  

0.10 Dr l l lod  O c t o b e r  1 7 .  195 7 
Drl l l lng Y o t h o d  Hollow Stern Auger 

Lo99.d B Y  J. Bacchus 
G o o l o g l r t  

-. 
ARAPAHOE FOR hf ATION .- 

7.0-9.5' SAMPLE. 
9.  Recovered 2.8/2.5' = 112Yo. 

CLAYSTONE: pale yellowish brown (10 .- Y R  6/21; blocky s t ructure;  reacts weakly 
wi th  HCI; large clasts of coal u p  to one- 
half  inch  in  diameter ;  spots of oxidation; 
wet. 

C h o c k o d  By -. 
8 l t o  M a n a g e r  

C E A R P  Y a n a g o r  

C o m m o n t r  

/ / / I / 
L l t h o l o g l c  D o r c r l p t l o n  

0 

u 

/ /  

0.0-2.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY,  SANDY, SILTY CLAY 
dusky yellowish brown (10 YR 2/2)  
roots; sl ightly moist. 

t 

HNu background=O 9 
OVA background=0.: 
No Ludlum readings 
taken. 
No readings o v e r  
background, unless 
noted. 

7.0-9.5': Readings on 
core: H N u  - 3.0; 
OVA = 0.6. 



L O G  
OF 

BOREHOLE 

Locat lon  

C o o r d l n a  I O *  

T o t a l  Dopth 

Loggod 8~ 
Goologil t  

B o r o k o l o /  W o l l  no. - 5  - 7 

Ground  S u r f a c o  E la ra t ton  

W i t o r  L o v o l  C n c o u n t o r o a  

S t a t l c  

Dr l l lor  

Molpor 

Dr1111ng Fluid 

C h o c k o d  By 
&It. Y i l l r g o r  

CLARP Y a n r g a r  

a m ~ l o a  Colloc tod  or  
Llthologle D o a c r l e t l o n  -, 

1 

9.5- 12.0' SAMPLE. 
Recovered 2.8/2.5' - 112%. 
9.5-10.6': CLAYSTONE moderate yel- 
lowish brown (10 Y R  5/4); dense; blocky 
structure; oxidized; interspersed with 
clasts of coal. 
10.6- 12.0': CLAYSTONE: grayish brown 
(5  Y R  3/2); similar to the clay above but 
with much less oxidation. 

t TOTAL DEPTH 12.00' 

f 

/Othor tortr  t o r t o r m o d  

0 

e 



WELL 
COMPLETION 
INf  OR MA T l O N  

Loeat1.n &ckt ' F l a t s  P l a n t :  881 H i l l s i d e  
C o o r d l n r t o r  346'33.09 E 3 1 8 0 5 . 1 2  
T o t a l  Depth: W ~ l l  7 . 5 0 '  

Botoro le  17.nO' 
t o r n a t ~ o r  of ~ o n p l o t ~ o n  Col luv ium 
C a r l n g  Matorlal Sch 5 ,  Tvpe 316 TFJ s t a i n 1  
S C r O O r  M a t o r l ~ 0 . 0 1 0 "  wire w r a D  TvDe 316 

s t a r n l e s  s 
0.10 Iartallod -her 15. 1987 

t r r ta l l od  B y  

Area W O I I  N O .  55-87 
E lov r t lon :  a r o u n d  8 u r f r c o  5858 .08 '  

T o p  o f  C r r l n g  5840.13' 

C o m a  

-t- I 

ont r  

S 

1 1  

I I 



02/22/88 
RDCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

5587 11/10/87 5858.08 5860.13 2 .05  9 . 4 0  
12/18/87 5858.08 5860.13 2 . 0 5  9 . 4 0  
01/09/88 5858.08 5860.13 2 . 0 5  9 . 4 0  
02/04/88 5858.08 5860 13 2 .05  9 .40  

7 . 7 0  5852.13 
8 . 5 0  5851.63 
9 . 1 0  5851.03 
7 . 3 8  5852.75 



INDEX OF DATA 

Boring No.: 9-74 

Completed as well? yp?  

Pata in Filc 

Log of Borehole - 
x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Water Level Data - 
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J 10K 
V r C L L  3uMrvrnnt 

Well Name: G J  - 7-  7 4  
I 

Elev. of Groucd: Elev. o f  Top of Caslng: 

Coo rd 1 nates : 

Date of  Construct f on : Constructed By: 

Aval 1 a b l  e Infonna t i on 

Geologic Log: 

Construction Details: 

Water Level Data: /' WatV QualftY Data: 

Geophys i ca 1 Log : 

Pemabi 1 i t y  Test: 

i, 117  /*;5- ].*!' / c ; . q 7  I.- 

J 3 . X '  /G.J3 
j/3 116 

Condition of Surface 

Internal Casinq 

Material : f VC 

L 2 , t f  

Total Depth: 230, I t ,  

S ti Ck-Up : L O P '  

H 
Internal Diameter: 

Outslde Diameter: 
/ 

Condi t I on: (7 c , m  /3tr L'/iL rq 

Protective Casi np 

Mateti a1 : 

Internal Diameter: 

Outslde Diameter: 

Total Depth: 
0 

Stick-Up: I ,  GSf 
Locked : p ( 7 .  cy MuG&T LiQ 

Condl tion: <, C C m  

a'$,,zc cpp IC / : L . 7 n w  1 ' r f J>  (f , \ iJ  &d, ? ? I  c- Surface Seal : 
(Mc 'K  T, fizc/-i/\1/3 r3f 



INDEX OF DATA 

Boring No.: 10-74 

Completed as well? Yes 

Data in Filc 

Log of Borehole - 
x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, C O L O W O  

DRAFT FINAL 
MARCH 1 ,  1988 APPENDLX E 
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WELL SUMMARY J10K 

7 4  Well  Name: (3- 1 n- 

Elev. of  Ground: Elev. o f  Top o f  Casing: 

Coordi nates : 

Date o f  Constructfon: Constructed By: 

.-;I Available Information <,/ 

,>4. V'', 

Geologlc Log: 1*?, f & C  Geophysical Log: 

Construction Detai 1 s : w Penneabllity Test: 

Water Level Data: 

Condition o f  Surface ' 

1 

I Water Qual I ty Data: y2J 
1. ? /  * (c r ) - :T/  d / ~ . l l * & -  

Internal Casinq 

5t /,' / - e  
8 0  

Ma ter i  a1 : 

Internal Diameter: I -  

Outside Diameter: / #  

A /  c 
/ I  

/ 

7, *.' 

/ 
Total Depth: 7% 
Stick-Up: 0 ,  06 
Condl tion: , . 7  ''E 1 I? I?!/.?. ';4 

f 

.- 

Protective Casinq 

. a  Mater1 a1 : /%Id (,/-k,C * -  d 

Internal D i  am ter : 

Outside 01aneter: 1 2  

. 
1, ?/ -' 

'r 

0 7  

Total Depth: r 

/ 
St  i c k-Up : 



INDEX OF DATA 

Boring No.: 58-86 

Completed as well? Y P ?  

Data in File 

y Log of Borehole 

y Well Construction Summaries 

x Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

x Water Level Data 
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Rocky Flats Plant Pr ojoct: ILOG OF BORING NO. s% I 

VALLEY PILL m m  
0-0.6'-Sample. 
Recovered 0.3/0.6'=50%. 
GRAVEL: dusky yellowish 
brown (1OYR 2/2) : granitic 
pebbles and cobbles: some 
silty sand: poorly sorted: 
unconsolidated: damp. 

0.6-3.01-Sample. 
Recovered 0.0/2.4'=0%. 
COBBLZS AND BOULDERS: 

ARAPAHOE FORMATION 

3.0-4.0'-Sample. 
Recovered l.O/l.O1=lOO1. 
CLAYSTONE: pale yellowish 
brovn (1OYR 6/2) : silty: 
mottled iron staining; 
consolidated; damp. 

4.0-7.5'-Sample. 
Recovered 2.7/3.5'=771. 
CLAYSTONE: pale yellowish 
brown (1OYR 6/2): silty: 
mottled iron staining; 
consolidated: damp. 

7.5-10.01-Sample. 
Recovered 2.5/2.5'=100%. 
CLAYSTONE: Same as above: 
with some organic 
fragments: damp. 

TOTAL DEPTH: 10.0' 

Remark8 In@ by: L. Pivonka 

'en tration 
e a% t anc e 

Bbwd IncN 
20 40 

7-rI-r 



2 

4 

6 

8 

0 

WELL :?-ah 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 

9 3 4 1 0 2 . 3  E 20319.5  

DRILLING S U M M A R Y :  

TOTAL DEPTH well: 3 . 9 '  k!e: 10.0' 
7L" e c ~ ~ n o  LE DIAMETER 

DRILLER b v l e s  Brothers T)rrl:rne Co. 
15865 W. 5th  Avenue 
Golden, CO (Jim brn) 

RIG %bile 5-57 
BIT(S) b it  

DRILLING FLUID MW 

CONSTRUCTION TIME LOG: 

T A S K  - 
DRILLING: 

75" azf 

GEOPHYS. LOCCING. 

CASING. 
2- 

FILTER P L A C E M P n  

CEMEPITING: 

C EvELC PM ENT: 

OTHER: 
Bentonite 

! P A R T  

p4IT 
I986 

9/10 

- 

9!6 

9/10 
9/10 
9/13 

9/10 
91 IO 

- 
- 

- - 

-- 3'!o I 
I 
t- 

--- 
W E L L  DEVELOPMENT  

COMMENTS: 

tb water encountered h r i x  dr.. - - z .  

TOP of stainless steel cas-7.~: : . - 2 ' 

~ ~ ~~ 

CONSULTING HYDROLOGI STS - G E 3 L O G I S  



0 

I 

D A T E  TIME METHOD VOLUME 

9-13-86 Itk5 

1 

- - 

-. ~ ~ 

1 

WELL DEVELO9MENT S U M M A R Y  

J 

APPEARANCE COMMENTS 
I 

EZ - 

~ 

WELL 58-86 



02/22/88 

5886 

m FWTS PLANT 
WATEh LEVEL DATA SLTMMARY 

09/13/86 
1 O/ 13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/14/87 
08/06/87 
10/06/87 
11/09/87 
12/18/87 
01/09/88 
02/04/88 

5888. 89 
5888.89 
5888.89 
5888.89 
5888.89 
5888.89 
5888.89 
5888.89 
5888.89 
5888.89 
5888.89 

5888.89 
5888.89 
5888.89 

5888.89 

5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 . 
5891.37 
5891.37 
5891.37 

STICK 
up 

2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.38 

2.48 
2.48 

5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 

-1 .oo 
-1 .oo 
-1 .oo 
-1 .oo 
5.90 
-1.00 
-1 .oo 
-1 .oo 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
5.90 
5.94 

DRY 
DRY 
DRY 
DRY 
5885.47 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

5885.13 
5885.37 



INDEX OF DATA 

Boring No.: 59-86 

Completed as well? y P 9  

I( Log of Borehole - 
- X Well Construction Summaries 

- X Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 

DRAFT FINAL 
MARCB 1,1988 
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project: podcy Flats P l a n t  LOG OF BORING NO. 54-96 

Date Drilled 3127/86 Coordinate6 N 3L770.L E ziij3.i 

Borlng Method potlm Stern .&per Ground Surface Elevation j 9 1 L, . 3  2 

Elev. 
feet - 

Material Doscription Depth 

CLAY:: dark y e l l o v i s h  
brown (1oYR 4 / 2 ) :  s i l t y :  
some g r a n i t i c  pebbles: 
mottled iron s t a i n i n g :  
poorly aor tad :  unconsoli- 

C L A Y :  dark y e l l o v i s h  
brown (1OYR 4 / 2 ) :  some 
coarse sand: mottled i r o n  

7 . 5 - 1 0 . 0 ' - S m p l e .  
Recovered 2 . 0 / 2 . 5 * = 8 0 % .  
CLAYSTONE: l i g h t  gray  (N 
7 )  t o  dark y e l l w i s h  
orange (1OYR 6 /6 )  : 
weathered: consol idated :  

Recovered 1 . 7 / 2 . 5 ' = 6 8 % .  
CLAYSTONE: Same as above: 

1 2 . 5 - 1 5 . 0 ' - S ~ p l @ .  
Recovered 0 . 9 / 2 . 5 * = 3 6 % .  
CLAYSTONE: Same as above; 

Recovered 2 . 3 / 2 . 5 ' = 9 2 ? .  
CLAYSTONE: l i g h t  o l i v e  
gray  ( 5  Y 6 / l ) i  blocky 
t e x t u r e :  some i r o n  
s t a i n i n g :  veathered :  
c o n s o l i d a t e d ;  moist .  
1 7 . 5 - 1 9 . 0 ~ - ~ a m p l e .  

Remark8 Lo& bv: L. Piwnka 

'en tration 
I e 8% t anc e 
BbwW Inch) 

20 40  

Project No. 
106po6272 Hydro-Search, Inc. Pag.2 i of 2 I 

L 

, 
f 



Material De8cription 

20.0-22.5'-Sa~nplc. 
Recovered 2.2/2.5=88%. 
SANDSTONE: Same as above; 
friable; moist. 

22.5-25.O1-Sampla. 
Recovered 2.0/2.5'-80%. 
SANDSTONE: Same as above: 
moist. 

25.0-26.5'-Sarple. 
Recovered 0.2/1.5*-33%. 
SANDSTONE: S a m  as above; 
moist. 

26.5-27.5'-Sample. 
Recovered 0.5/1.0'=50%. 
CLAYSTONE: pale yellovish 
brown (1OYR 6/2) and dark 
yellowish orange ( l O Y R  
6/6); silty: mottled iron 
staining; consolidated; 
moist. 

27.5-30.O1-Samp1e. 
Recovered 1.0/2.5'=40%. 
CLAYSTONE: Same as above; 
moist. 

30.0-32.5'-Sample. 
Recovered 0.8/2.5'=32%. 
CLAYSTOHE: medium light 
gray (N 6); silty; iron 
staining; blocky texutre; 

\consolidated: moist. 
\ 

TOTAL DEPTX: 32.5' 

Remark8 Lo@ by: L. Pivonka 

LOG OF BORING NO. 5 ~ 3 5  I 
1 

Project: Pocky Flats P!ant 

Date  Drllled 9,21,86 Coordinator s 3 +  7 7 0 .  + E 2 i 1 j 3 .  1 
Qround Surfaco Elevrtlon j9 1 ~ .  3 2  

Hydro-Search, Inc. 

I I I I  

tlll 

Y 



WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION. GROUND L M L  li, 3. 
N 3Ai70.h E 31153 .1  

DRILLING SUMMARY: 

TOTAL DEPTH We!!: 28.00' 
BOREHOLE DIAMETER 7?' 

DRILLER b v l e s  Br0ctrg.S iXIll,ncl &. 

b l e :  32.50' 

!%5 W. 5th A V P ~  

Golden. CO ( J ~ I  Horn' 
RIG !%bile 5 5 7  
BITE1 Blade S i t  

DRILLING FLUID None 

SURFACE CASING ?'' X 4 ' cr-1 w /  lor- 
Lan 

WELL DESIGN: 
BAS I S :  GEOLOGIC LOG x GEOPHYSICAL LOG - 
U S I N G  ST3lNG(S): C=CASING SzSCREEN 
0.00' 19.00' c1 - 
19.0 '  26.00' s1 - I - 
- -- - -- 

S C R E W :  

less steel. threaded a d  f lu sh  
jointed, 0.010" wire war, screer 
0.25' welded b t t m  cap. 

CENTRALIZERS .nl ctpp! 

31.15' - 3 L . U '  

HYDRO-SEARCH RENOIDEWER 

CON!STRUCTION TIME LOG: 
STARf 

RmW 

9/22 1515 

TASK - 
DRILLING: ! 586 -- 7 Y I  a,-' 

-- 
-- 

9/23 ILL CEMENTING: -- 

OTHER: 
Bentonite 9/23 !&2? 

? 123 1353 

1- 
- 

I 

1- -- 
WELL DEVELOPMENT 

See KeIl k e l o m n t  5xtmr. :-?-- 

COMMENTS: 

Water enccunterd a t  6.0' ~.-r.-: . - . . : - - z  

Top of stainless  s tee l  cas;:;: . 1 - ' 

CONSULTING HYDROLOGISTS- G E Z L 3 G i S '  



WELL DEVELOPMENT SUMMARY 

APPEARANCE 

kbuxdanc d, 
light b m  
Li@c bram, 
turbid 

Light brwn, 
during 
Light - Very 
light b m  
Very li&c 
b m  
Very light brcm 
tD dear 

WELL ,a, 

COMMENTS 
1 Y11 Bore WUQ = 0.47 gal. 
10 Y11 Bore W U P U  4.7  gals. 

- 
O . Y f i . 7  gals. fur@ tD dw 

1.8fb.7 gals. & to dace 

3.3jb.7 p l s .  pqtd to dace 

4.3 j t .7  grls. & to dace 

I D A T E  1 T I M E ]  METHOD I VOLUME 

Hydro-Search, Inc Rem cenvw . . 
8 -  



0 
2C.2 
20.  f 
21.1, 
2!.5 --. 3 
2.: 
2 . T )  

24.f 
24.3 
2.4 
26.0 
.: .I 
3.3 
2i.o 

31.9 
3:. c 
3.9 
3 . c  
3 5 . 0  
T?. 9 
;!.I2 
4:.: 

-. 
.- -- r &J.* 

-- 

-* > J 

0 

. 9  

1.3 
2.3 
2 . 2  

- 
..I 

. -  

. . w  

7 -  
*..I 

- I  

3.8 

4 . 3  
4.3 
2.9 
b. i 

3.9 
i. 3 
I3.3 
&..a 
12.8 
!S.9 

- -  
r ." 

+ {  - 

1r.a 
ih. a 
!?.i 
3 . 2  



WEL! 59-86 

> 
-27- 

L 

I I 

i 
3 1  

I 

i 

- -28 +-----I--- 1-- ---T-----+ 

0 5 10 15 20 is 

~ i m e  (min.) 



02/22/88 

DATE ------ 
09/30/86 
10/02/86 
10/03/86 
10/06/86 
10/07 / 86 
10/08/86 

10/23/86 
11/26/86 
01/01/87 
05/07/87 
06/24/87 
07/06/87 
08/06/87 

10/05/87 
11/09/87 

01 /09/88 
02/04/88 

1011 3/86 

09/02/a7 

12/16/87 

ROCKY FLAT5 PLANT 
W A W  LMEL DATA SUMMARY 

G. S. 
ELEVATION ---------- 

5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 

Toc 
ELEVATION --------- 

5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30  
5915.30 
5915.30 
5915.30 

STICK 
LrP 
--e--- 

0 .98  
0 . 9 8  
0.98 
0 .98  
0.98 
0 .98  
0 . 9 8  
0 .98  

0 .98  
0.98 
0 .98  
0 .98  
0 .98  
0.98 
0.98 
0 .98  
0 .98  
0 . 9 8  
0 .98  

0.98 

SI BASE 
BELOW 
Mc ------ 

28.98  
28 .98  

28.98 
28.98 
28.98 

28.98 
28.98 

28 .98  
28.98 
28.98 
28.98 
28 .98  

28.98 
28.98 
28 .98  
28.98 

28.98 

28.98 

28.98 

28.98 

WATER 
D m  
BELXXJTOC --------- 
26.68 
26.70 
26.67 

26.78 
26.78 

25.09 
26.08 
25.52 
24.25 
26.54 
25.20 
24 .50  
26.00 
26.20 
26 .30  
26.00 
-1 .00  
25.67 

26.78 

26. 80 

&Ea@ 
ELEVATI ---------- 

58813.62 
5888.60 
5888.63 
5888.52 
5888.52 
5888.52 
5888.50 
5890.21 
5889.22 
5889.78 
5891.05 
5888.76 
5890.10 
5890.80 
5889.30 
5889. i o  
5889.00 
5889.30 
DRY 
5889.63 

0 



INDEX OF DATA 

Completed as well? Yes 

Data in Filc 

y Log of  Borehole 

y Well Construction Summaries 

- X Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

X Water Level Data - 
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Project: Rocky Flats Plarlt  LOG OF BORING NO. 62-56 

Date Drllled 9/25/86 Coordlnrter 5 2 5 1 5 4 . 3  E 2 2 6 1 3 . 2  
Boring Method t~o l low Stan Auger Qround Surface Elevrtlon j 8 9 7. j 

Material Do8criotion Depth 
( B b w d  inch 

20 40 l-rrr 

Checked bv: 3emarkr b e  by: L. Piwnka 

Project No. 
1 &Po6222 Hydro-Search, Inc. P a g e l o f 3  



PI oject: Rodcy Rats Plant  LOG OF BORING NO. 62-86 

Date Drllled 9/25/86 Coordlnator N 3 5 1 5  L . 3  E 2 2 6 1 3 . 2  
Boring Method bt tm S tw  P+lner around Surtaco 

Mat orlrl Dorcriotion 

qemarke Lo& by: L. Pi& . - -  
Project No. 

106m222 . I Kydro-Search, lnc. I Page 2 of 3 



Pr 0 joct: Rocky Flats Plant ILOG OF BORING NO. 62-86 I 
I Date Drlllod 9/25/86 Coordinate8 3515A .3  E 2 2 6 1 3 . :  

Boring Mothod trollau Stan Auger Ground Surfaco Elevation a a . 

Depth (f,,et)H Matorld Dorcriotion 

W I  I 

?emark8 Logged by: L. Piwnka 

Other 

20 40 

7 

Project No. 
lam222 Hydro-Search, Inc. Page 3 of 3 



i 

c 
0 
W 

70 

30 

90 

100 

0 
WELL CONSTRUCTION SUMMARY 

ELEVATION: GROUND L N E L  5 8 9 7  * :'' ' LOCATION or COORCS. 
N 35154.3 E z 7 5 1 3 . 2  

DRILLING SUMMARY: 

TOTAL DEPTH well: 35.19' 
BOREHOLE DIAMETER 7?' 

b l e :  59.25' 

DRILLER bvles  Brothers Dri!ling Co. 
15865 W. 5 t h  Avenue 
Golden, CO (Jim I-bm) 

RIG mobile 5 5 7  
BIT(S) Blade bit 

DRILLING FLUID 

WELL DESIGN: 

BAS I S :  GEOLOGIC LOG 9 GEOPHYSICAL LOG - 
a S I N G  STRlNG(S): C-  CASING S:SCREEN 
0.00' 25 22' C1 - - - - I  25.22'- 35.19' S1 - 

I 

- - - - - I -  -- 
CASING: c l  2'' I.D. Sch. 5 twe 316 stai- 

less steel,  threaded and flus? 
iointed. 

SCREP(: S I  2'' I . D .  Sch. 5 twe 316 stairr- 
less steel,  threaded and flush 
jointed, 0.010" wire wrap screer 
0.15' kplded bo t t C m  CaD.  

CEN~AL~ZERS  T w e  3Ch stainless steel 
39.31' - M.M' 

FILTER HATERIAL  3242 sand 
24.00' - 35.50' 

CEMENT Portland T v ~ e  I 

OTHER 3/8" bentonite wl le t s  

0.00' - 23.00' 37.00' 59.30' 

23.00' - 24.00' 
35.50' - 37.00' 

T A S K  - 
GRILL ING:  

GEOPHYS LffiWNG; 

CASING: 
2'' stainless 

FILTER PLACEMEKT 

CE M EFKl NG: 

CEVELCPMENT: 

OTHER: 
Bentonite 

START 

DafEw 
1986 
9 2 5  ! a 8  

I 
!0/2 1L05 

- I -  
-1 

I 
I -  

-I- 
I 

IO,? I , . '  ! -3 '  -- 

-,- 

WELL DEVELOPMENT 

See Well k e l O p n t  Surrrar~ Sree: 

CO N S U LTI N G HY OR 0 LOG I S TS - G EO LO G I ST 



WELL DEVELOPMENT S U M M A R Y  

COMMENTS 

IO ritll &re V o l w  - 14.4 gals. 

mm 

1.8/l4.4 gals. prrged to dace 

3.8/1&.4 gals. prrged to dace 

1 Wcll &re Volurl? - 1.4 gals. 

- 

L2-56 WELL 

4 

D A T E L E  I -METHO0 I VOLUME 

1- 

APPEARANCE 

1610 

-~ 

10-7-86 

10-846 

10-9-86 

10-686 I 1610 I Airlifted I 1.G gals. ILight brwn mist 

IS30 Bailed 1.8 gals. 

1G25 Bailed 2.0 gals. 

123 Bailed 2.0 @s. 

10-10-86 

10-10-86 

IC-10-86 

10-14-86 

l(F15-86 

l(Flb86 

I IS gals. 

a35 Bailed 2.0 gals. clear 

1100 Bailed 1.9 gals. &id 

1540 Bailed 2.0 gals. curbid 

clmr, slightly 

Clear, slightly 

Clear, slightly 

Clear, slightly 

clear, slightly 

IW sailed 2.0 gals. hlrbid . 

l a b 0  Bailed 2.0 gals. curbid 

0940 B8ild - cu* id 

Li@t brwn, 
slightly curbid 
Very light b m  
Sli@Kly turbid 

light brwn 
Li&t b r w n  to 
clear 

Light M wry 

Hydro-Search, 'lnc Rem mer 

5.8/14.& gals. prr& to dace 

7.3/14.6 gals. pu@ to dace 

9.3/16.4 gals. pased to dace 

10.8/16.4 gals. prrged to duc 

12.8/14.G gals plr@ to date 

14.8/14.4 gals. pr@ to date 

I 16.8/14.4 gals. pvgcd to dace 

I 



PROGRAR SLU61, VERSION 4,OCT. 1985 

0 THIS PROGRAR CALCULATES YEAN TRAMSIISSIVITIES FROH SLUG-TEST DATA PASEE ON TU0 ANALYTICAL APPROACHES: 
(1) ETHOD OF COOPER, BREDEHGEFY AND PAPADOPULOS, 1967 (ARTICLE iM VOL.5,NO.l OF YRR ENTITLED 

'RESPONSE OF A FINITE DIAHETER UELL TO AN INSTANTANEOUS CiiAR6E OF MATER') 
(2) EMOD OF BOUYER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF YRR ENTITLEE 

'A SLUG TEST FOR DETERRINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS 
YITH COIPLETELY OR PARTIlKLY PENETRATIMG YELLS') 

PROJECT NO. : 6-31 1B-87 CLIENT: Rockrell International 

1TE LOCATION: Rocky F l i t s  Plant DATE OF SLUG TEST: io-15-a7 

FIELD INVESTiSdlOR: Kevin RcNcill 

YELL MO.: 62-06 

INPUT DATA ARE: 

INNER CASING DIARETEF! = 2.00 INCHES LESGTH OF SCREEN OR INTAKE PORTION = 9.97 FEET 
INNER SCREEN OR OPEN-HOLE DIAnETER = 
DIARETER OF DRILLEL HOLE = 7.25 INCHES THICKNESS OF 5ATURATED AQUIFER iDNE = !0.23 FEET 
ESTInATED POROSITY OF 6ilAVEi PFICK = .:5 FALLING-HEAl INDEX = 0 ('1' IF FALL!NG,'O' IF RISING1 

2.30 INCHES DEPTH FROR STATIC LEVEL 70 BOTTOR OF SCREEN = 13.92 FEET 

HUHBER Oi HEAD-TIME DATA FDIHTj = 42 

i IHE 
isec 1 

1.50 
2.30 
5.03 
4.00 
5 .00  
0 . 0 0  
7,OO 
a. 00 
9,03 

10.00 
11.03 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
52.00 
82.00 

112.00 
172.00 
232.00 
292.00 

HEAD 
iFEETi 

,840 

,540 
I B 3  
* 5 3  
,310 
, 6 3  
,830 
,820 
,820 
,820 
,820 
I 020 
,820 
,810 
,810 
,810 
,810 
,810 
,810 . 800 
,790 
,780 

,750 
,740 

. a40 

I no 



352.00 
412.00 
472.00 
332.00 
652.00 
772.00 
892.00 

1042.00 
1222.00 
1402.00 
1582.00 
1762.00 
1942.00 
2122.00 
2302.00 
2542.00 

. no 
,720 
, 7 1 0  
,700 
,690 
,670 
. 660 
,640 
,620 
,600 
,590 
,510 
,360 
,550 
540 

,520 

HO WAS CwIp1ITED FROH INTERCEPT OF ROT OF LOG(H) VS. TIHE 

SUCCESSIVE CMPUTED 
YKUES FDR HO 

(FEET) 

,8101 
,8112 

1 

HETHOO OF BOWER AND RICE 

CONPUTED RESULTS USING DIMETER OF DRILLED HOLE: 

PERHEABILITY = 1.88E-07 FTlscc = 5.73E-Ob Cn/src 

TRANSllISSIVITY = 1.92E-06 Fl442/sec 

COMPUTED RESULTS USIHS DIMETER OF CASING AND SCREEN: 

PERHEABILITY * 2.64E-07 F T ~ K c  = 8.03Ei)b C)l/src 

TRANSHISSIVITY = 2,70E-06 FT4*2/rtc 



02/22/88 
wx;xy FLATS PLANT 

WATEP LEVEL DATA SUMMARY 

10/06/86 
10/07/86 
10/08/86 
10/10/86 
10/ 13/86 
10/ 14/86 
10/15/86 
10/ 16/86 
11/26/86 
01/01/87 
05/07/87 
06/02/87 
0 6 / 2 4 / 8 7 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/01/87 
12/16/87 
01/08/88 
02/04/88 

5897.54 
5897.54 
5897.54 
5897.54 

5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 

5897.54 
5897.54 

5897.54 

5897.54 

5897.54 

5897.54 

5897.54 
5897.54 

5897.54 

5897.54 
5897.54 

5897.54 

5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 

5898.75 
5898.75 
5898.75 

5898.75 
5898.75 

5898.75 

5898.75 

1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 

36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 

27.90 
27.91 
27.98 
28.00 
27.83 
27.89 
28.03 
27.99 
27.92 
27.96 
27.83 
27.10 
27.16 
26.50 
26.00 
25.80 
25.70 
26.00 
25.90 
25.90 
26.30 
26.50 

5870. 85 
5870.84 
5870.77 
5870.75 
5870.92 
5870.86 
5870.72 
5870.76 
5870.83 
5870.79 
5870.92 
5871.65 
5871.59 
5872.25 
5872.75 
5872.95 
5873.05 
5872.75 
5872.85 
5872.85 
5872.45 



INDEX OF D A T A  
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- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
- X Water Level Data 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO REVISION 1 MARCH 1,  1988 APPENDIX E 

.\ 

1- i 



Pr 0 ject: Rodry Flats P l a n t  ILOG OF BORING NO. 63-86 

Date Drilled 9/26/86 COOrdlnate8 ?; 3 5 1 5 6 . 0  E 2 ~ 5 ~ 1 . 5  
Borlng Method kllw Stan kger around Surface Elovatlon 5 3 9 6 . 5  5 

Project No. 
KW06222 

Depth 
(feet) 

- Hydro-Search, Inc. Page i of 1 

I I 

U 

-5 

- 10 

-15 

~~ 

Mat orlrl Doocrtpt Ion 

co- 

0-0.5*-Sample. 
Recovered 0.5/0.5'=100%. 
CLAY: dusky yellovish 
brown (lorn 2/21 : silty: 
some small granitic 
cobbles: poorly sorted: 
unconsolidated: damp. 

0.5-3.8'-Sample. 
Recovered 0.4/3.3'=12%. 
CLAY: dark yellowish 
orange (1OYR 6/6) : silty; 
trace granitic pebbles: 
poorly sorted: 
unconsolidated: damp. 

3.8-5.8*-Sample. 
Recovered 1.0/2.0'=50%. 
CLAY: Same as above: 
damp. 

5.8-7.3'-Sample. 
Recovered 1.5/1.5'=100%. 
CZAY: Same as above: 
moist. 

7.3-9.8'-Sample. 
Recovered 1.2/2.5'=48%. 
CLAY: Same as above: 
moist. 

9.8-12.3*-Sample. 
Recovered 2.0/2.5*=80%. 
CLAY:  Same as above: 
moist. 

12.3-14.2*-Sample. 
Recovered 1.5/ 2.0 ' 1 8  0%. 
CLAY: Same as above: 
moist. 
14.8-17.3'-Supl8. 
Recovered 2.5/2.5'-100%. 

14.4 -14.8 ' . GRAVEL: 
moderate yellovish brown 
(10- 5/4) and grayish 
orange ( 1 O Y R  7/4) : 
granitic pebbles and 
cobbles: sandy: poorly 
sorted: unconsolidated: 
lmoist to vet. 

~ ~ ~ ~ ~~~ 

ARAPAHOE FORMATION 

14.8-17.3 I .  CLAYSTONE: 
light o l i v e  w a y  (5Y 6/1): 
mottled iron staining; 
-ated : moist. 

TQTU DE€TH: 17.3' 

B b w d  Inc 
20 40 

1 1  

Remark8 Lo@ by: L. P i w n k a  
I 



WELL 4 386 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL  j8 F, * 5 5 

N 35156.0  F 7 ? 6 & 1 *  j TOPOF CASING c 5897*L3' 
LOCATION or C W R D S :  

CONSRUCTION TlME LOG: 
STPRT 

I 
FINISH 

T A S K  - 
GRILLING: 

$ 1 7  ? - 9/25 1 1430 

- I -  - GEOPKY5 LOGGING: 

CASING: 
2" stainless 9/29 132! -- 

DRILLING FLU ID  $ne 

9/29 I 1'23 
9/29 I 1237 -- 

9;29 1 i235 
I- 

SURFACE CASING 5'' x 4 '  steel w /  locking 
-2q 

W E L L  DESIGN: 

BASIS: GEOLOGlC LOG 2 GEOPHYSICAL LOG __ 
S S I N G  ST3lNGIS): C: CASING S:SCREEN 
0.00' 

5 L T E R  P!-ACEMENT 

C E  MEPITI NG: 

LNELCPMENT:  

OTHER: 
Eentonite 

'016 b : -- 

-- 
-/- 

WELL  DEVELOPMENT 

See Well beloprent h m r v  i;..ecr. 

CASING: C I  2" I.D. S&. 5 txe 316 s t a i r  
less s ee ! .  threded a d  flush 
iointed. 

S C R E ~ :  S I  2" Z.D. Sch. 5 tvre 316 stairr  
Less steel. threaded a d  f i u h  
iointed. 0.010'' wire waD screen 
0.25' welded bttcm c 2 ~ .  

C E N ~ A L I ~ ~ S  Tv~e stairless steel 
8.93' - 10.15' 

COMMENTS: 

Water encountered at 14' durx-2 ::- -nz. 

TOD o f  stainless steel casm2: 3. ; 3 '  

CONSULTING HYDROLOGISTS - GEOLOGIST: 



WELL r r a C ,  

W E L L  DEVELOPMENT S U M M A R Y  

D A T E  TIME METHOD VOLUME APPEARANCE COMMENTS 
r 

e 

e 

Drj - - 10-686 I610 I 

. 
Hydro-Search, Inc ~m mer 



02/22/88 

WEL 
NL'MBER DATE ------- ------- 

6 386 10/06/86 
10/13/86 

01/01/87 

06/02/87 
06/24/87 
07/06/87 

09/02/87 
10/05/87 
11/09/87 

12/16/87 

11/26/86 

05/07/87 

08/06/87 

12/01/87 

01/08/88 
02/04/88 

m FLATS PLANT 
W A W .  LEVEL DATA SUMMARY 

I s .  
ELEVATION ---------- 

5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 

5896.55 

5896.55 
5896.55 

5896.55 
5896.55 
5896.55 

5896.55 
'5896.55 

5896.55 

rn 
ELEVATION --------- 

5897.48 
5897.48 
5897.48 

5897.48 

5897.48 
5897.48 
5897.48 

5897.48 
5897 48 
5897.48 
5897.48 
5897.48 

5897.48 

5897.48 

5897.48 
5897.48 

STICK 
UP ------ 

0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 

SI BASE 
BELOW 
To2 ------ 

16.18 

16.18 

16.18 
16.18 
16.18 

16.18 
16.18 

16.18 
16.18 

16.18 
16.18 

16. ia 

16. ia 

16.18 

16. ia 

16. i a  

WATER 
D r n  
BELOW m --------- 

-1 .oo 
-1.00 
-1 .oo 
-1 .oo 
-1 .oo 
-1 .oo 
-1.00 
-1 .oo 
-1 .oo 
-1 .oo 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1 00 
-1.00 

SLRFXC 

---------- 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
GRY 



INDEX OF DATA 

Boring No.: hir-86 

Completed as well? Yes 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 
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Ground 8urfnce Elovrtlon .5 3 3 L . e 1 

VALLEY PILL ULUVIUM 

0-2.ot-Sarnple. 
Recovered 2.0/2.0'=1002. 
GRAVEL: grayish brown 
(5YR 3/2) ; granite and 
quartzite pebbles and 
cobbles: some silty and 
sand: poorly sorted: 
angular to subrounded; 
unconsolidated; dry. 

3.0'-Cuttings. GRAVEL: 
Same as above: dry. 

3.3-4.O8-Sample. 
Recovered 0.7/1.7'=41?. 
GRAVEL: Same as above: 
dry * 

4.0-6.01-Sample. 
Recovered 2.0/2.0'=100%. 
GRAVEL: pale brown (SYR 
S / 2 ) ;  granite and 
quartzite pebbles and 
cobbles: some silt and 
sand; grades downward into 
yellowish gray (5Y 7 / 2 )  
silty sand: angular; 
unconsolidated: dry. 

6.0-8.0I-Sample. 
Recovered 0.6/2.0'=30%. 
GRAVEL: moderate 
yellowish brown ( 1 O Y R  
5/4): granite and 
quartzite pebbles and 
cobbles: sandy to clayey: 
poorly sorted: 
unconsolidated; angular; 
dry * 

?.mark8 Logged by: J. Bergran 

Project No. 
1015m722 Hydro-Search, inc. Page 1 of  - 



Matorlal Dorcrlotlon 4 
8.0-8.81.  CLAY: greenish 
gray (5GY 6/1) and 
moderate yellowish brown 
(1oYR 5/4): trace granitic 
Pebbles; D O O r l Y  sorted; \ kconsolihated; dry. 

ARAPAHOE FORMATION 

8.8-10.0'. CLAYSTONE: 
greenish gray (5GY 6/1) 
and moderate yellowish 
brown (1OYR 5/4); 
homogenous: some black 
organic fragments : 
consolidated: dry. 

10.0-12.01-Sample. 
Recovered 2.0/2.0'=100?. 
CLAYSTONE: moderate 
yellowish brown (10YR 5/41 
with some greenish gray 
(5GY 6/1) clay; 
homogenous: consolidated: 
dry. 

12.0-14.01-Sample. 
Recovered 2.0/2.0'-1001. 
CLAYSTONE: moderate 
yellowish brown (1OYR 5/41 
with some greenish gray 
(SGY 6/1) clay: 
homogenous: consolidated; 
dry. 

I TOTAL DEPTH: 1 4 . 0 '  



WELL a-86 

WELL CONSTRUCTION SUMMARY 
LOCATION of COORCS : ELEVATION: GROUND LNEL 5834 * ' 

TOPOF CASING 5836"6' 

CONSTRUCTION TlME LOG: 
SrnRT F I N I S H  

TASK - 
DPTE 
I986 

T l M E  - PIXE 
I986 

9/10 

- 
- 
9/ IO 
- 
9/ IO 
9/10 
9/13 

9/10 

9/10 

- 

- 

- 

nYE 

!!3Q 
- 
- 
- 

1515 

- 
! 520 
1535 
12 I5 

1525 
1510 

- 

- 

BOREHOLE DIAMETER 
DR ILL ING:  

'3X 
~ 

GEOPHYS LOGGING: 

CASING: 
2" stainless 

RIG Arker 

BIT(S) T5 8 
C 
CJ 

$ I  

z 
c 
U 
V 
0 
A 

0 

N 
N 8 
- 

c 
0 
w 
3 
0 
a 
a 

9/10 - 

FILTER PLACEMPCT 

CEMEMTING: 
CEVELCPMENT: 

OTHER: 
Bentonite 

BASIS: GEOLOGIC LOG 

CASING STRlNG(S): C: CASING SzSCREEN 
0.00' 3.41' Cl - 
3.41'- 9.00' S I  - 

GEOPHYSIUL LOG - 

- -- - -- 1 
-I- 

WELL DEVELOPMENT 

- - - - - I -  -- 
CASING: c l  2" I .D.  sch. 5 tm 316 stain- 

less steel,  threaded ad f lush 
iointed. 

SCREP(: S I  2" I.D. Sch. 5 tm 316 stain- 
less steel ,  threaded and f l u s h  
iointed, 0.010'' wire wrap screer 
0.25' welded bottm cap. 

C E N ~ A L ~ Z ~ S  Tvpe ~CYI  stainless steel 

COMMENTS: 

Top o f  staixless steel c a s i n g .  1.95 ' 

~ L T E R  MATERIAL 32-42 silica sand 
2.50' - 9.25' 

CEMENT P O f l ' O  I 
0.00' - 2.00' 

OTHER 3/8" bentonite Dellets 
2.00 ' -  2.50' 
9.25' - 14.00' 

HY DRO-S EARCH RENOoDENVER 

~ 

CONSULTING HYDROLOGISTS-  GEOL3GIST 

18 

20 



WELL G-86 
WELL DEVELOPMENT S U M M A R Y  

D A T E  TIME METHOD VOLUME APPEARANCE 

9-13-86 1215 

I 

- - 

0 

J 

COMMENTS 

Dry 



02/22/88 
R a x Y  FLATS PLANT 

WATEh LEVEL DATA SUMMARY 

WELL G. S.  Tcc STICK 
NUMBER DATE 

6486 09/ 13/86 
10/ 13/86 
11/26/86 

05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/16/87 

09/02/87 
10/06/87 
11/09/87 
12/01/87 
02/04/88 

01/01/87 

08/06/87 

ELEVATION ---------- 
5834.48 
5834.48 
5834.48 
5834.48 

5834.48 
5834.48 

5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834.48 

ELEVATION --------- 

5836.46 
5836 46 
5836.46 
5836.46 
5836.46 
5836.46 

5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 

5836.46 

LT ------ 

1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 

1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 

1.98 

SI W E  
BELXXJ 
Mc ------ 

10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 

10.98 
10.98 
10.98 
10.98 
10.98 
10.98 

io .  98 

WATER 
DEPTH 
BELOW KC --------- 

-1 .oo 
-1 .oo 

6.98 
7.27 
7.02 
9.60 
9.50 

-1 .oo 
7.70 

10.70 
10.60 
10.60 
10.50 
9 .30  
6.94 

ELEVATION ---------- 

DRY 
DRY 

5829.19 
5829.14 

5826.96 
DRY 
5828.76 
5825.76 
5825.86 
5825. a6 
5825.96 
5827.16 
5829.52 

5829. qa 

5826. 86 



INDEX OF DATA 

Boring No.: 68-86 

Completed as well? Yes 

y Log of  Borehole 

y Well Construction Summaries 

x Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data - 
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Projoct: Rocky Fiats Plant (LOG OF BORING NO. 6% 
I 

0.10 Drlllod 91 10/86 COOrdlnatO8 s 3 4 1 7 3 . 0  E 2 0 k 6 4 . l  I 

around Surtaco Elovrtlon 5 8 8 0 . 7  5 1 Borlng Mothod Hollow Sten h g e r  

VALLEY PILL ALLLwIm 

0-0.9'-Sample. 
Recovered 0.7/0.9'=78%. 
GRAVEL: dusky yellowish 
brown (1OYR 2/2): granitic 
pebbles and cobbles: some 
sand and silt: poorly 
sorted: unconsolidated: 
moist. 

o.9-2.O1-Sample. 
Recovered 0.0/1.1'=0%. 
Cuttings. COBBLES: 
quartzite, wet. 

2.0-2.8'-Sample. 
Recovered 0.8/0.8'=100%. 
GFtAVEL: dark yellowish 
brown ( L O Y R  4 / 2 1 ;  granite 
and quartzite pebbles and 
cobbles with sand and 
silt: poorly sorted: 
unconsolidated: wet. 

ARAPAHOE FORMATION 

2.8-7.o1-Sample. 
Recovered 1.7/3.9'=44%. 
CLAYSTONE: pale yellowish 
brown (10YR 6/2): Silty: 
some iron staining: 
weathered; moist. 

7.0-9.01-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: Same as above: 
moist. 

TOTAL DEPTH: 9 . 0 '  

L I 

I 

! 
i 

I 
i 

: 

i 
t 

i 
! 

1 

i 

r 
i 

t 
F L! 

Checked bv: 3 
?.mark8 Logged by: L. Pivonka 

Pro joct No. 
106po6222 Hydro-Search, Inc. Page 1 of 1 



IO 

12 

14 

16 

18 

20 
i 

WELL %?A6 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL 
N 34173.0 E 20466.1 

~~ 

DRILLER bvles  Brothers D r i l l h g  CQ. 
15865 W. 5th Avenue 

Golden, CO (Jim Horn) 
RIG %bile B-57 
BlT[S) bit  

DRILLING FLUID Ap 

BASIS: GEOLOGIC LOG 

CPSING STRING(9: C: CASING SsSCREEN 

GEOPiiYSlUL LOG - 
0.00' 1.9' - -- 

3.50' SI 1 - - 

- - - - - I -  -- 
CASING: C I  2" I.D. Sch. 5 tyDe 315 s t a i w  

less steel ,  threaded ard flush 
jointed. 

2" T 
SCREEN: S I  L.D. WI. 5 tvpe 316 s t a h  

less steel, threaded ard flush 
iohted, 0.010" wire wrap screer 
0.25' wlded bottan C~D. 

CENTRALIZERS 3@+ stainless steel 

HYDRO-SEARCH AENOQENVER 

CONSRUCTION TIME LOG. 
I S T A R T  

T A S K  - 
GRILLING: 

CASING: 

FILTERPLACEM 9/10 !555 

FlMISn - 

WELL DEVELOPMENT 

CONSULTING HYDROLOGISTS- G EG LO G! ST 



W E L L  DEVELOPMENT S U M M A R Y  
68-86 WELL 



Depth  of p u r o i i i r l i r e :  Mil 
Start  b r i l i n q :  C!!Q'86 Tire: i 2 : O : O O  
S t o p  bailing: 9i24l8b 1:w: I!40:00 
Durat ion  of A q u i c e r  Test :  :9.0  rinu:rr 

0 * s2 
2 . 0  0 

Frqin b a i l  in9 
S!cp bail i n 9  

2. j 
2 . 5  
1.0 
3.5 
4.0 
4.5  
5.0 
5.5 
6.0 
6.5 
7.0 
1.5 
8 . 0  
8.5 
9 .0  
9.5 
10.0 

. J  

.5 
1.0 
1.5 
2.0 
2 . 5  
3.0 
5 .5  
1.0  
4 . 3  
5 . 0  
5.5 
A. 0 
6.5 
7 . 0  
7.5 
9 . 0  

1 . 1 3  2.21 
2 .  98 1.96 
2.25 1.13 Total depth a 3.6' 
1.F7 I .  05 
1.59 . b7 
I.I9 . 4 1  
1 . 2 4  * 52 
1.16 * I4 
1.10 I :e  
1.01 . 1 4  
1 . 5 2  * 10 
,e9 .07 . oe . Ob 
. ? 6  . 0 4  
.94 . 0 2  
. 9 4  .O2 
* i2 * 00 



I 4QUl i iR  TEST DATA 
WELL 68-86 

-.6 -i 1 

I 3 i 

- 0 -1.6i 

ct i 
I (3 i 

Q) -2.1 
Y- 
W 

- 
0 > 
# 
J -2.5 

3 -3.1 

-3.6 
0 

I 

I 1 I 

2 4 6 8 

Time (min.) 
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Project: Rocky Flats P l a n t  ILOG OF BORlNG NO. 69-86 

0.10 DrIIIod 9 /?A /a6 Coordlnrtor ?; 3 4 7 8 6 . 4  E 2 1 1 6 8 . 0  
Borlng Mothod bllcw Stem hger Qround Surfrco Elovation 5 g 1 5 . 4  2 

Mat orlal D o r c r l ~  t ion 

0-0.5 -Sample. 
Recovered O.5/O.S1=l0Ot. 
CLAY: dark yellowish 
brown (1OYR 4 / 2 )  and 
moderate yellowish brown 
(1OYR 5 / 4 )  : micaceous: 
s i l t y :  trace granitic 
pebbles: poorly sorted:  
unconsolidated: damp. 

0.5-4.9'-Sample. 
Recovered 4 . 4 / 4 . 4 ' = 1 0 0 % .  
CLAY: Same as above: damp 
t o  moist. 

4.9-7.01-Samp1e. 
Recovered 2.1/2.1'=100*. 
CLAY: Same as above: 
moist.  

7.O-8.O8-Sample. 
Recovered l.O/l.O1=lOO%. 
CLAY: Same as above: 
moist.  

8.0-10.0-Sample. 
Recovered 2.0/2.0'=1000%. 
CLAY: Same a s  above with 
some g r a n i t i c  cobbles:  
moist.  

?emarkr bgged by: L. Pivunka 

'on t rtlon 
I e rtr'i an c e 
B b w d  Inch) 

20 40 n-rr 

ProJoct No. 
I &Po6222 I Hydro-Search, Inc. 1 Page I of 



r e +  W E L L  

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LML 

TOP OF CASING 

15  - ' 2 ' LOCATION or C W R D S :  
Y 34786.4 E 2 1 1 6 9 . 0  

C O N S R U C T I O N  TlME L O G :  D R I L L I N G  SUMMARY: 

TOTAL DEPTH Well: 14.00' tiole: 17.bG' 

BOREHOLE DIAMETER j?'' 

START I -  FINISH 
TASK - 

--~--j--- I 

I I I G E O W S  LOGGING 

CASING: 
2" stainless 

DRILLING FLUID None 

SURFACE CASING 5" x 4' steel w/ locking 
^ ^  

W E L L  DESIGN: 

BASIS: GEOLOGIC LOG _?L GEOPHYSICAL LOG - 

RLTER P-ACEMPn 

C E M E m  NG : 

LEVELCPM ENT: 

OTHER: 

20 

!5 

30 

35 

40 

45 

--- I I i- 

W E L L  DEVELOPMENT 

See Well D w e l o p n t  Scrmnay: 7r.e:. 

SCREP(: S I  2" I.D. Sdi. 5 tw 314 s t h  

less steel. threaded and f lu sh  
iointed. 0.010'' virewraD scree] 
0.25' wlded bottan caD. 

CENTRALIZERS Tv~e 3CY+ stahless  steel 
8.33' - 9.52' 

C O M M E N T S :  
. .  Water encmtered at 10.0' &T:-.z : Y : - - : -  

~ 

FILTER MAlXRIPL 3z42 silica s a d  
2.50'  - 14.30' 

CEMENT Portland T w ~  I 

OTHER 3/8" bentonite Dellets 
0.00' - 2.00' 

2.00' - 2.50'  
14.30' - 17.LO' a- 

C O N S U L T I N G  HYDROLOGI STS - G E O L O G  is7 



W E L L  DEVELOPMENT S U M M A R Y  

APPEARANCE 

Light - d i u n  

Lighc b m ,  
s l i g h c l y  turbid 

Lighc b m  to 
Clear 
Li& b m  to 
clear 

b m *  s a w  

W E L L  ,-, 

COMMENTS 

I ' k l l  Bore Volm 1.29 gZls. 
10 Y11 Bore Voluau = 12.9 gals. 

- 
15ll2.9 @s. prrged to dace 

25/12.9 gals. ptrgcd to date 

32/12.9 gals. prr& to dace 

D A T E  

1555 

1315 

1330 

C930 

w 5  

9-30-86 Airlifted 1.29 gals. 

Bailed 1s gals. 

Med IO p l s .  
FunpingBail 
dam test 7 gals. 

B&lrd - 

10-3-86 

METHOD VOLUME 

I555 I 

Light b m  to 
clear 

, -  Hydro-Search, Inc ~ e n ~  
,* 



?RO6RAR W6T. F'rRSIirR 4.0CT. 1935 

711s PRO6RAH CALCULATES REAW TRANSRIfSIVITIE3 FSOH SLWXiEST DATA BASE3 8N TCiO ANALYiItAL APPROACHES: 
(1) RETHOD OF CDOPER. 3RE3EHOEFT AH0 PW\pRDOPULOS, 1967 iARTICLE iW VOL.;.NO.I OF YM EHiiTIEi 

'RESPONSE OF A FINITE D I A E T E R  YELL TO An INSTAWTMEOUS CHARCE OF YATER'I 
(2) KETHOD OF BOWER AND RICE. 1976 (ARTICLE IN VOL. 12, 110.3 OF URR ENTITUP 

'II SLUG TEST FOR PETERllINIHG HYwl4ULIC CONDUCTIVITY QF UNCONFINED 4EUSFERS 
YITH COMPLETELY OR PARTIALLY PMETRATIL YELLS') 

PROJECT NO.: 6-0118-87 CLIENT:  Rockwell i n t r r n r t i o n i l  

ITE LDCATION: Rockv F l a t s  Plant DATE OF SLU6 TEST: 10-26-R7 

FIELD INVESTIGATOR: Kevin kNri11 

WELL No.: 69-90 

I f fUl  DATA ARE: 

INNER CASING DIAKTER = 2.00 INCHES L€WH OF SCREEN OR INTAKE PORTION x 7.32 FEET 
MER SCREEN OR OPM-IIOLE nwmm = 
DIAIIETER OF ORILUD HOLE = 7.25 INCHES THICKNESS W SATURATED APUIFER ZONE = 7.32 FEE7 

2.00 INCHES WTH FilM STATIC LEVU TO BOTTOR OF SCREEN x i.3i FEET 



ESTIIWTES POROSiW OF 6RAVEL PACK = - 2 5  CALLlN6-HEAD INN1 t 3 ('1' IF FRLLIN6,'O' IF RISIN6) 
WBER OF HEAD-TIRE D A T A  P O I W T S  3 

;IRE HEAD 
lrrc i CFiiT1 

1.00 
2.00 
3.00 
4.00 
5.00 
b. 00 
7.00 
0.00 
9.00 
10.00 
12.00 
15.00 
17.00 
20.00 
22.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
$2.00 
72.00 

92.00 
12i.30 
152.00 
182.05 
262.30 
322 I 00 
442.30 
502, GO 
802.00 
1042.00 
1282.00 
1702.00 

a2.30 

.319 
, X O  
,290 
1280 . i70 
,260 
.no 
,240 
,240 
.130 
,220 
1200 
,190 
,100 . li0 
,163 
.150 
,140 
.13 
,123 
,110 
, ! 0 3  
* 3?f 
.093 
,390 
* 390 
1383 
,083 
.363 
,660 .-. 
. u i u  
.VIi! 

I - .  

* 302 . 063 
,060 
G50 

HO MAS CONPUTED FROl IliTERCEPT OF PLOT OF LDGIH) VS. TIHE 

SUCCESSIVE COHPUTED 

(FEET) 
v a m  FOR HO 

,1648 . lb90 



COHPUES X f U L i j  USINS DIANETFjl Oi DRILLES HSLE: 

CORPUTED RESULTS USINS DIMETE3 OF CASING AWD SCREEN: 

PERlWBILITl = 2.0%-Ob FT/wc = b.24E-05 tlllsrc 

nRnSnISSIVlfY = I.5OE-05 FTW/src 

1 

YELL NO.: 69-06 

INPUT DATA ARE: 



02/22/88 
ROCKY FLATS PLANT 

WATET LEVEL DATA S L W Y  

@ W E L L  G. S. 

6886 09/13/86 
09/17/86 
09/ 19/86 
09/22/86 
10/13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/14/87 
08/06/87 
09/02/87 
10/06/87 
11/10/87 
12/18/87 
01/09/88 
02/04/88 

5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880 75 
5880.75 
5880 75 
5880.75 
5880.75 
5880.75 

Toc 
ELEVATION 

5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 

5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 

5883.77 
5883.77 

5883.77 

5883.77 

STICK 
UP 

3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 

6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 

3.54 
3.87 
3.89 
3.81 
3.38 
3.30 
3.08 
3.40 
3.73 
4.20 
3.90 
4.00 
-1.00 
3.40 
3.30 
3.30 
3.40 
-1.00 
-1 .oo 

5879.23 
5879.90 
5879.88 
5879.96 
5880.39 
5880.47 
5880.69 
5880.37 
5880.03 
5879.57 
5879.87 
5879.77 
DRY 
5880.37 
5880.47 
5880.47 
5880.37 
DRY 
DRY 
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L O G  
O F  

B O R E H O L E  

!i /A s!8! lC 

Drl l l lng C o m p a n y  Wles  Bros. D r l l l o r  R. ShEKp 
Holpor A. B d a v  0.10 Dr l l lod  J u r ~  4 ,  1987 

Drifllng Y o t h o d  HollCW Stem A u a a  
Logged B y  * I  9 Gard 

t30ologlst 

c o m m o n t s  Sorehole backfilled w i t h  Portland ?Lpe I c m t .  
* Estmted value frm t o w a p h l c  map. 

L l t h o l o g l c  D o s c r i p t i o n  

HNu background = 3.0. 
OVA background = 3.0. 

ARTIFICIAL FILL 

0 . 0 - 2 . 0 '  - Sanple. Recovered l.2/2.0i = 6oX. 
0.0-0.21: CRAML: moderate yellowish brown 
(5YR 4/61; asphalt; sandy; cobbles of quartzite; 
subrowled, uet at 0.2'. 

- 

ARAPHAOE FORMATION 

4 . 0 - 7 . 4 '  - Sanple. Recovered 2.89/3.4' = 85%. 
CLAYSTONE: olive gray (5Y 3/2); llmonlte stains; 

7.4-9.6' - Sanple. Recovered 2.2/2.2' = 100%. 
CLAYSTONE: same as above. 

9.6-12.0' - Sanple. Recovered 4.4/4.4' = 100%. 
CLAYSTOWE: smn~ as above. 

- 

0.2-1.4': Uater table 
Sarrple: BH018701UT. 
- 

2.0': OVA=75 on core. 

4.5-5.7': Waste Sample/ 

Contact Sarrple: BH01870CVS 

5.0 ' :  Field Screening 
w e :  OVAz20; HNu=3.C. 
- 

5.0': OVA=70 on core. - 
4.0-7.0': OVA=100 dounhoie 

10.0-11.5': waste Samie/ 
Bedrock Serrple: BH01871CkS. 
10.0': OVA170 on core. - 

1 . *  
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L O G  
O F  

B O R E H O L E  

~ o c a t l o n  ii0C.W Flats Plant; 881 ZilisiCe ~ o r o k o ~ o /  w 011 N O .  ~ 2 - 8 7  
C o o r d l n a t o r  X3G68.9 E29678- 5 G r o u n d  S u r f a c o  E l . v a t l o n  * 5936-  : '  
t o t a l  D o p t h  2 0 . 4 '  

Orl l l lng  C o m p a n y  Bovles Bros. 0r111. r  R. S W  

Orl l l lng  Y o t h o d  Hollow Stern &mer D r l l l l n g  Flu ld  Nme r 

W a t o r  L e v o 1  E n c o u n t o r o d  Xoze 

S t a t l c  >;/.A 

o a t .  D ~ I I I O ~  -MY 27,  1987 H o l p o r  A. E d d y  

L o g g e d  B y  K. r) ~ c ;  u a v  C h o c k o d  B y  pe d/- 
I L f i  

- 
S l t o  M a n a g o r /  

C E A R ?--n a g r 

G o o l o g l r  t 

,,, ,,,, t ,  Yo water encountered d u i n g  c k i l l l n q .  Mrehole backflllec!  wl+& ~ o q l ~ ~ d  
type I c m t .  
* Estlmteci value =ran topograornc .-D. 

a m p l o r  C o l l o c t r d  o r  
L l t h o l o g l c  D o r c r l p t l o n  

0.0-3.40' - Sanple. Recovered 3.4/3.4 = 100%. 
SANDY CLAY: moderate yellowish brown (IOYR 5/41 
and dark yellowish brown (10YR 6/21 with some dark 
yellowish orange iron staining; occasional cobbles 

of quartzite from - 1.0 0 to 1" diameter; caliche 

3.40-8.O1 - Samle. Recovered 4.0/4.6' = 87%. 
3.40-6.60: SANDY CLAY: moderate yellowish brown 
(10YR 5/41 with sane dark yellowish orange (IOYR 
6/6) and light brown (5YR 5/61 iron staining; 
occasional cobbles of quartzite; caliche <lo%; 

6.40-7.40': SANDY CLAY: dark yellowish brown (10YR 

4/21: occasional quartzite cobbles; danp to 
slightly mist. 

8.0-13.0 - Senple. Recovered 1.2/5.0 = 24%. 
7.40-11.801: Lost core. 
11.80-13.0': SANDY CLAY: dark yellowish brown 
(10YR 5/41; occasional quartzite cobbles; caliche 
in fractures; damp. - - -  

15 I-:-:-: 
13.0-15.0' - Sanple. Recovered 1.13/2.C = 56%. 

- - _ _  - - _  13.0-13.87: Lost core. 
13.87-14.3: CLAY: dark yellowish brown (10YR 5/41 

- _ _ _  - - -  weathered; trace very fine-grained sand and small 
quartzite pebbles, caliche in fractures (10%); 

- 
---  - - _ _  

- _ _ _  - - _  - - _  - - _ _  - - _  
- - - _  - - -  - - _ _  - - -  - - _ _  

HNu background = 0.8. 
No OVA readings. 

0.0-11.80': COmcOS~ :' 

Sample: BH02870072. 

- 5.0 ' :  Field Screenirg 
+t+: HNu 1.4. 

- 11.8': Field Scree-'-: 
Smote: HNu = 1.4. 
11.8-14.3': cotrcc. - ?  

Sanple: BHC2871214. 

11-9-12.j ' :  c J Q ~ ~  ayi - at+am=a C V C ~ ~  -- 
12.0-14.3': Contact Samcin: 
BH028714CT. 

l 



L O G  
O F  

B O R E H O L E  

L o c a t l o n  

C o o r d i n a t o r  G r o u n d  S u r t r c o  E l o r r t i a  

T o t a l  O o p t h  W a t o r  L o v o i  E n c o u n t o r o d  

Drill ing Company  

Omto D r l l l o d  

Drlll lng Y o t h o d  

L o g s o d  By 
G o o l o g i r t  

H0lp.r 
- 

f 
t I 

ARAPAHOE FORMATION 

14.3-14.70': CLAYSTONE: :irk yellowish orange 
(10YR 6/61 iron s ta in ing  (30%) and l i gh t  o l i ve  

gray (5Y 5 / 2 ) ;  weathered, caliche (10-15%); dam.  # 
15.0-18.01 - Ssnple. Recovered 2.45/3.0 = 81%. 
CLAYSTOWE: Light o l i ve  gray (SY 5/2) to  o l i ve  gray 
(5Y 5/21 TO OLIVE GRAY (5Y 4/1); weathered; 
caliche (10%); i ron sta in ing  ( 2 0 % ) ;  danp to  dry. 

18.0-20.4' - Sanple. Recovered 2 .8 /2 .4  = 116% 
CLAYSTONE: same as above. 

S a m ~ l o r  C o i l o c t o d  or 

14.3-20.4'. Composite 
Sample: BH02371420. 

u', Fie ld  Screen:rg 
S e n p k :  HNu - 1.3. 

17.9-18.6'. Bedrock Sa-: 

BHO28718BR. 

- 20.0'. Fie ld  Screeni-3 

Samie:  HNU - 1.4. 

0 

- 4 0  I I I J 
P s g .  or - 
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L O G  
O F  

B O R E H O L E  

Drll l lng C o m p a n y  Bov, lec; 9- 

O r t o  Dr l l lod  19, 1987 

Loggod  B y  K. D. Holliway 
Goologlo t 

Commont r  
~ 

~~ 

-~ 

S r m p l o r  C o l l o e t o d  o r  
L i t h o l o g l e  D o r c r i p t l o n  h O r  t o r t 8  ? o r ? o r m o ~  

1 $CLLWIM (DlSNI8€D~ HNu backgrand = 1.0.  

10 

15 

f ----- ----I - -  / I 

0-2.0' - Sample. Recovered 0.6/2.0 '  = 30%. 
0.0-0.51: CLAYEY SAND: dark yellowish brown ( 1 0 Y R  
4/21;  occasional quartzite cobbles; grass P roots; 
danp. 
0.5l: COBBLES:  quartzite; 2 1/2" diameter. 
0 . 6 - 2 . 0 ' :  CLAY:  dark yellwish brown (1OYR 4 /21 ;  
trace rand ( 2 . 5 - 3 . 0  0);  occasional wartzite 
cobbles; danp to slightly mitt. 

2.0-7.0' - Safrple. Recovered C.75/5.0' = 95%. 
SANDY CLAY:  moderate yellwish brow ( 1 0 Y R  5/41; 
occasionaL quartzite cobbles; trace caliche; 
ueathered; 3.5-C.0 0; mist to wet. 

7.0-12.0' - Sanple. Recovered 4 .25 /5 .0 '  = 85%. 
7.0-8.75': s m  as above. 

I 

A R A P A H Q  FORMATION 

8.n-11.08:  SANDY CLAYSTDYE:  light olive gray ( 5 Y  
5/21 to light olive brown ( 5 Y  5/61; weathered; 
trace caliche; iron staining P limonite mdults; 
mist. 

11.0.16.0 '  - Sanplc. Recovered 5.2/5.0 '  = 104%. 
CLAYSTONE: light olive gray ( 5 Y  5/21: weathered; 
trace sand; caliche L light brown (5YR 5/61 
mottles; fractured; mist. 

TOTAL DEPTH: 16.0' 

- 7n 'Ctt 

OVA backgromd = 0.0. 

5.0 ':  Field Screening 
Smpt -c  HNu=l.O; OVA=C.S 

- 10 .08 :  Field Screening 
Sauph: HNt.=l.O: OVAsC.2 
11.15-13.25': BcdrOCK 
Sanple: BH038712BR. 

15.0': Field Screening 
SaTpk  HNuzl.0; 0VA.O.O. 
- 
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L O G  
O F  

B O R E H O L E  

Drll l lng C o m p a n y  Bovles Bros. 
Oat. Dr l l lod  Juqe 5. 1987 
Drl l l lng  u o t h o d  Hollow Stern Auger 
L o g g e d  BY K. D. G& 

Q e o l o @ l a t  

DrI I Io r  

H o l p e r  

Dr l l l lne  

A. Boday 
F l u i d  

n r  

/' 

I -  C E A R ?  a g o r  - / 

/ c o m m e n t r  Bpr &ole kickfilled With Portland Tme I cernent. 
* Estmted value fran tocoqraDhrc ITRD. \ 

/ / / f / 

L l t h o l o g l c  D o r c r l p t i o n  

ARTIFICIAL FILL 
' 

0.0-1.71 - Sanple. Recovered 1.53/1.71 = 90%. 
SAND AND GRAVEL: Light o l i v e  brown (5Y  5/6); 
quartz and quartzite cobbles; subangular; clay; 

1.7-2.0' - Sanple. Recovered 0/0.3' = 0%. 

2.0-3.1' - Sample. Recovered 1.1/1.1' = 100%. 

SAND AND GRAVEL: S a m  as  above. 

3.1-6.0' - Sanple. Recovered 1.45'/2.9' = 50%. 
SAUD AND GRAVEL: same as above. 

6.0-7.8' - Sanple. Recovered 1.26/1.8' = 70%. 
SAND AND GRAVEL: same as  above. 

7.8-10.3' - Sanple. Recovered 2.13/2.5' = 85%. 
SAUD AND GRAVEL: same as  above. 

10.3-12.8' - Sample. Recovered 2.3/2.5' = POX. 
SAND AND GRAVEL: same as above; wet. 

12.8-15.3' - Sanpte. Recovered 2.13/2.S1 = 85%. 
SAND AUD GRAVEL: same as  above. 

15.3-17.81 - Sanple. Recovered 2.0/2.5' = 80%. 
15.3-15.7': same as above. 

S a m p i o r  C o l l o c t o d  o r  
O t h o r  T o r t 8  ? o r l o r m o d  / 

HNu background = 2.0. 
OVA background = 3.0. 

0.0-10.0': Conposite 
Sanple: B H 0 4 3  

/ 

" rrih 

5.0 ' :  F i e l d  Screening 
w e :  HNu=2; OVA=3. 
- 

- 10.0': F i e l d  Screening 
q: HNu=2; OVA=B. 

10.3-12.8': Yater Table 

Sanple: BHCZ8710UT. 

15.0 ':  F ie ld  Screening 
S s n g k .  HNu=2; O V A = 3 .  
- 

15.3-15.7': Contact SaWLe 

BHO48715CT. 



L O G  
OF 

B O R E H O L E  

B o r r h o l r /  W r l l  NO. 
Ground  S u r f r c r  E l r v r t l o ~  

W o t o r  L r v r l  E n e o u n t o r o d  

LOC8tlOri 

C o o r d l n r t r r  

Tot81 D r p t h  

8 t 8 t l C  

Orl l l lng Company O r j l l o r  
D i t .  D f I I I o d  H o l p o r  

Orll l lng Y o t h o d  Or l l l lng  F lu ld  
L o g g o d  By 

G o o l o g i r t  

C o m m o n t r  

/ 
L l t h o l o g l c  0 o r c r l p t i o n  

t t 

I ARAPAHOE FORMATION 

15.7-17.8': CLAYSTONE: moderate olive broun ( 5 Y  
- 9  4/41; moist. 

17.8-20.5' - Sanple. Recovered 2.5/2.5'  = 100%. 
CLAYSTONE: same as above. -- 

TOTAL DEPTH: 20.3' 

S a m p l o r  C o l l r e t r d  or 
O t h o r  f o o t 8  C o r f o r n r ~  / 

20.0': Field Screening 
w e :  HNu=2; OVA-3. 

0 19.3-20.3': Bedrock S a m \ ? :  
8104871981. 



I N D E X  OF DATA 
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and Results 
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L O O  
OF 

B O R E H O L E  

0.0-2.0' - Sample. Recovered 2.0/2.0' = 100%. 
CLAY: yellowish brown (SYR 4/41; sandy; some 

gravels  and cobbles up t o  3" diameter; sane roots, 
moist. 

2.0-4.0' . Sample. Recovered 2.0/2.O' = 100%. 
2.0-28.5':  CLAY: same as above. 
2 . 8 5 - 4 . 0 ' :  CLAY: o l i v e  brown (SY 5/61; sane sand; 
occasional pebbles; moist. 

4.0-5.0' - Sample. Recovered l . O / l . O '  = 100%. 

4 . 0 - 4 . 5 ' :  CLAY: same a s  above. 
, 

ARAPAHOE FORMATION 

4 . 5 - 5 . 0 ' :  CLAYSTONE: dark yellowish orange (1OYR . 6/61; mist. 

t 5.0-8.0' - Smple. 

- '  

Recovered 3.0/3.0' = 100%. 
CLAYSTONE: mdiun l i g h t  gray (N6); abundant 

l imonite s ta in s ;  fractured; moist. 

8.0-13.0' - Sample. Recover&3.8/5.0' = 76%. 
CLAYSTONE: same a s  above. 

TOTAL DEPTH: , 
15 - 

S r m p l o r  C o l l o c t o d  or 
Othor  T o r t s  ? o r f o r n o d  / 

'BH05870005. 

2 . 0 - 4 . 5 ' :  Contact Sanpie: 
BH05870SCT. 

HNu background = 2.0. 
OVA background = 3.0. 

0.0-4.5':  Conposite Sample: - 

- 5.0 ':  F ie ld  ScreenCng 
knpLe: HNw2; OVA=3. 

7.5-9.3': Bedrock Senpie: 
BH058708BR. 

10.0': F i e l d  Screening 
Smptc. HNv=2; OVA=3. 
- 



INDEX OF DATA 

Completed as well? No 

x Log  of Borehole - 
Well Construction Summaries - 

- Well Development Summaries 
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and Results 
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- Water Level Data 
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L O G  
OF 

B O R E H O L E  

0.0-2.0' - Senple. Recovered 1.7/2.0 = 85%. 
0.0-0.8: TOPSOIL: moderate b r o m  (5YR 4 / 4 ) ;  clay- 
r ich;  sandy; akndant organics; m i s t .  
0.8.2.0': CLAY: modcrate y e l l w i s h  brown (1OYR 
5/4); gravels; cobbles up to 3"; m i s t .  

/ 1 CLAY: same as  above. 

4.0-8 .0 '  - Sanple. Recovered 3.8/4.0' = 95%. 
4 . 0 - 4 . 5 ' :  CLAY: same as  above. 
4.5-7.75': CLAY: dusky yellowish brown (10YR 2/2); 
s i l t y ;  peat at top; mist. 
7.75.8.0': CLAY: moderate y e l l w i s h  brown (10YR 
4/2); silty; sandy; cobbles up to 2"; grades t o  
l i g h t  brown (5YR 5/61; moist. 10 - 

15 - 

8.0-13.0' - Sanple. Recovered 4 .5 /5 .0 '  = 90%. 
CLAY: same as above. 

13.0-18.0' - S a p l e .  Recovered 4.5/5.01 = 90%. 
13.0-14.3': CLAY: smb? a s  above. 
14.3-18.0': CLAY: moderate yellowish broun (10YR 
4/21; akndant  gravel; cobbles up to  4''; 

quartzite; subangular; mist. 

18.0-23.0' - Sanple. Recovered 1.0/5.0' = 20%. 

23.0-28.01: Senple. Recovered 5.0/5.0 = 100%. 
23.0-25.5': CLAY: sane as above. 

HNu background = 2.0. 
OVA background = 3.0. 

O.O- lO.Ot :  Conws i te  
Sarple: BH06870010. 

- 5.0': F i e l d  Screening 
HNw2; OVA=3. 

- 10.O1: F i e l d  Screening 
Sanple: HNu=2; OVA=3. 
10.O-20.Ot: Conposite 
Sanple: BH06871020. 

15.0': F i e l d  Screening 
Sauple: HNw2; OVA.3. 
- 

- 20.0': F ie ld  Screening 
Sanple: HNu=2; OVA=3. 

24.1-25.5': Contact SamoLe: 
BH068n6CT. 



L O G  
OF 

BOREHOLE  

L o c a t l o n  

C o o r d l n a t o r  

T o t a l  D o p t h  

S t a t i c  

D r l l l o r  

H o l p o r  

D r l l l l n g  F l u l d  

C h 0 c k . d  B y  

Drl l l lng  C o m p a n y  

D a t o  Dr l l lod  

Drl l l lng Yothod 

L O Q S O ~  B Y  
Goologlmt  

C o m m o n t r  

S a m p l o r  C o l l o c t o d  o r  

- 25.0': Field Screening 
Sanple: HNu=2; OVA=3. 

L i t h o l o g l c  D o r c r l p t i o n  

ARAPAHOE FORMATION 

5.5-28.01: CLAYSTONE: olive gray (SY 5/21; 
buridant Limonite stains; fractured; moist. 

- Sanple. Recovered 5.0/5.0' = 100%. 

TOTAL DEPTH: 30.0' 

27.0-30 .0 ' :  Bedrock Sa-r.2 

BH068TJOBR. 

- 30.0': Field Screenirg 
SanQle: HN-2; OVA=3. 



INDEX OF DATA 
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and Results 
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LOG  
OF  

B O R E H O L E  

L o c o t i o n  & ;kv Flats P l a n t ;  8 8 1  Hillside BOrOholo/ W 011 Me.  m7-87 
C0ordlnrt .s  N35304.9 C21214.4 G r o u n d  8urt.c. ElOv8tlOn 5397.8 '  
T o t a l  Dopth 13.0'  ~ o t o r  L O V O I  E n c o u n t o r o d  None .. I -  

Drllllng Compony -. 

Drllllng Y o t h o d  iiollcw Stem Auqer 

Dot. Drlllod ?Fj. 1987 

Lo99.d BY K. D. Holliwav 
G o o l o g l s t  

StOtlC 

Drl1l.r A. Shade 
H o l p o r  T. tkrritt 
Dr1111na Flu id  

Commontr  

ARTIFICIAL FILL 

- 0.0-1.3 - Smple.  Recovered 1.2/1.3 = 92%. 

- gravel, quartzite cable at 0 0.8'; grass & roots; 
CLAYEY SAND: dusky b r m  (5YR 2/21: quartzite 

danp. 

2.0-5.0' - Sanple. Recovered 1.78/3.0 = 59f;. 

2.0-3.1': Lost core; 
3.10-4.80': CLAY: modcrate brown (5YR 4/4); s a w  
to gravelly (quartzite) gravel; subangular; sand 
2.5-2.0 0; d q  to slightly moist. 

A s  5.0 0 

J$ ARAPAHOE FORMATION 

-9 8.0' - Sanple. Recovery 3.2/&= 100%. 

- with dark yellowish orange (10YR 6/61 iron 
- 6.5-7.5' CLAYSTWE: light olive gray (5Y 7/2) 

- 

4.80-6.60': CLAYSTWE: light olive gray (5Y 5/2) 

staining in fractures: danp. 

weathered; slightly denp. 
7.5-8.01 CLAYSTONE: moderate olive brown (5Y 4/4) 
with dark yellowish orange (10YR 6/6) iron 
staining; weathered; dry to slightly danp. 

8.0-13.0' - Senple. Recovery 5.0/5.0' = 1OOX. 
CLAYSTOWE: olive gray (5Y 4/1) to olive black 
(51 2/11 with iron staining weathered: slight 
dam. 

TOTAL DEPTH: 13.0' 

- 201 I 1 

S r m ~ l o r  C o l l o c t o d  o r  
Othor T o r t s  P o r t o r n o d  / 

HNu background = 1.0-1.2. 
No OVA readings. 

m a  L .  - .  - 

* *  
4.3-4.8': Contact Sanple: 
BH078705CT. 
- 5.0': Field Screenins 
Sanple: HN-1.2. 

5.0-10.0': Composire 
Sanple: BH07870510. 
7.8-9.68': Bedrock SamLe: 

BH078708BR. 

9.68-10.35': Uaste Sampie: 
BHQ? 8 7  1 Q W  S 
10.0': Field Screeni-g 
Sample: "-1.3. 
10.35-13.0': Conposi te 
Sanple: BH07871013. 

- 

Cog. 0 '  
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L O G  
OF 

BOREHOLE 

~ ~ ~ ~ t l ~ n  RDckv Flats P l a n t ;  881 Hillside Boroho lo /Wo l l  N o .  EH8-87 
C 0 o r d J n r t . r  N35299.6 E21937-4 
t o t a l  b o p t h  J 5 . 0 '  W e t o r  L o r 0 1  E n c o u n t o r 0 4  None 

bri l l lng C o m p a n y  Bovles Bros. br111.r R. S h  
~ r l p o r  A. Bodav O r t o  Dr l l lod  June 3. 1987 

Drilling u o t h o d  Hollw Stem A w e r  Dr l l l lng  rivi i  None f i .  

Ground  S u r f r e .  E l o r a t l o n  * 5951.5' 

Stat ic  N/A 

C h o c k o d  B y  Loggod BY K. D. Holliwav 
Qoologl r t  

C t A l P  e n a g o r  

C o m m o n t r  No water encountered during drilling. 

* Estimated value frm toPoaraDhic m ~ .  

Borehole backfilled witk,kr-lar,d 
i- 1 =fTPn+* 

u 

I I I / 

/ 

COL L w I u1 . 
0-2.08 - Ssrrple. Recovered 1.2/2.0i - 60%. - 
,-- SAND AND GRAVEL: moderate brow (5YR 4 / 4 ) ;  

- 5  

- 10  

- 15 

3 

clay-rich; guartzite gravel: grass and roots; sand 
3.0-2 .5  8; angular; dry. 

2.0-4.0' - Sanple. Recovered 1.2/2.0' = 60%. 
SAND AN0 GRAVEL: moderate brow (5YR 4/41, (5YR 
3/4); quartzite gravel; 3.0-2.5 8; subangular. 

4.0-7.0' - Sanple. Recovered 2.8/3.0' = 93%. 

. . .  

GRAVEL: same as above. 
: moderate yellouish brow (10YR 

5/41; light brown (5YR 5/61 stains in fractures; 
occasional quartzite cobbles ( 4 . 0  0 to 4 '  
diamter),@5,&nd; fin-grained (3.5-4.0 0 ) ;  

ARAPAHOE FORMATION 

7.2-9.5': CLAYSTONE: light olive gray (5Y 5/2); 
trace sand 3.5-4.0 8; trace caliche; dark 
yellwish orange (IOYR 6/6) stains; s m l l  

fractures; wearhered; damp to dry. 

9.5-12.0' - Sarple. Recovered 2.4/2.5' = 96%. i t t- CLAYSTOWE: same as above. 

HNu background = OZo.c/ 
OVA background =H. D . ~  

0.0.6.1': tomoosite Sample: 
EHO8870007. 

5.0': Field Screening 
Sarrpte: HWw0.2; OVA=O.Z. 

6.1-7.0': Contact Sawle: 
BH088707CT. 

- 10.0': Field Screening 

Sanple: HNu=0.2; OVArO.1. 

10.2-12.1': Bedrock SawLe 
BH088710BR. 



L O G  
OF 

B O R E H O L E  

L o t a t l o n  

C o o r d l n r t o r  

T o t a l  D o p t h  

Drl l l lng C o m p a n y  

D i t .  Dr l l lod  

Dr l l l lng  Y o t h o d  

~ o g g o e  DY 
0 olo g i r  t 

b o r o h o l o / W o l l  No. BH8-87 (CCRt'd.) 
G r o u n d  S u r f r c O  E l o r a t l o n  

v C o m m o n t r  

I 

CLAYSTONE: same as above. 

TOTAL DEPTH: 15.0' 

S8rnPl.8 C0l l . t t .d  or 
O t h o r  t o r t r  C o r f o r m o d  / 
- 15.0': Field Screening 
Sanple: HNu=0.2; OVA=0.2. 
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Completed as well? NO 

Data in Fik 
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and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 
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L O G  
OF 

BOREHOLE 

-. 

L i t h o l o g i c  D o r c r l p t l o n  

COL LLJVI LJM 

damp. . - -- 6.03-7.0': SANDY CLAY: dusky yellowish brown 

; trace quartzite cobbles; moist to wet 
I -  --= . CLAY: dark yellowisn brown (10YR 4/2); 

trace quartzite cotbles . 1.0 to 1/2l' diameter; -- -- -- trace caliche; daw. 

- Sanple. Recovered 1.2/2.0 = 60%. 
SANDY CLAY: moderate yellowish brown 

(IOYR 5/41; sane quartzite cobbles; sane grass and 
roots; dam. 

0.85.1.2': SANDY GRAVEL: light brown (5YR 5/6); 
ctayey matrix; vronsolidated; trace caliche; 
quartzite pebbles and cobbles; damp. 

2.0-4.0' - Sanple. Recovered 1.8/2.0 = 90%. 
SANDY CLAY: dark yellowish brown (10YR 4/2) with 
grayish orange iron staining (10YR 7/41; quartzite 

- 

trace caliche; danp to dry. 

- S a d e .  Recovered 3.2/4.0 = 80%. - : CLAY: dark yellowish brown (10YR 4/2) 
with pate yellowish brown (10YR 6/21 and dark 

S a m p l o r  C o l l o c t o d  o r  
O t h o r  T o r t s  C o r f o r n o d  / 

HNu background = 0.4-0.6. 
OVA background = 0.0. 

0.0-10.Ol: Ccmposite 
Samle: EH09870010. 

5.0': Field Screening 
Sample: HNw1.1; OVA-0.3 
- 

6.03-6.60': Water Tabie  

Sample: EH098706UT. 



L O G  
O F  

BOREHOLE  

L o c a t l o n  ~ o r ~ h a l ~ / ~ ~ l l  BH9-87 ( C C E t ' < . )  

G r o u n d  S u r t a c o  E i o v a t l o n  Coordinator 

T o t a l  O o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Dr l l l lng  C o m p a n y  

0.10 Dr l l lod  

Drl l l lng M o t h o d  

L0gg.d B y  
G o o l o g l r t  

C o m m o n t r  - 

L l t  hologlc  D o r c r l p  t Ion 

- 
L"' t f 

1 

8.0-11.0' - Sanple. Recovered 3.W3.0 = 100%. 
8.45-11.0': CLAY: light olive gray (SY 5/2) uith 
dark yellwish orange (10YR 6/6) iron staining; 

trace quartzite cobbles - 1.0 to 1/2" diameter; 
trace caliche; damp. 

11.0-15.0' - Sanple. Recovered 4.0/4.O = 100%. 
11.0-11.3: CLAY: light olive gray ( 5 Y  5/21 uith 
quartzite cobbles. trace caliche; darrp. 

t ARAPAHOE FORMATION 

11.3-15.04: CLAYSTONE: light olive brown (5YR 5/61 
ueathered, caliche and iron staining in small 
fractures; damp to dry. 

TOTAL DEPTH: #, 
150 

S r m p l o s  C o l l o c t o i  o r  
t O r t B  C o r f o r m o i  

10.0 ':  Field Screening 

Sm@-e: HNu=1.0; OVA=O.' 
- 

10.08-11.3': Contact 

Sanple: BH098711CT 

14.3-14.751: Bedrock 
Sample: BH09871LBR. 

- 15.0': Field Screening 
- S m p t C :  HNu.1.0; OVA=C.:. 



INDEX OF DATA 

Boring No.: BH10-87 

Completed as well? NO 
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L O G  

BOREHOLE  
OF  I 

Drl l l lng C o m p a n y  Bovles Bros. 

ARTIFICIAL FILL 

. Sanple. Recovered 0.6/2.0 = 20%. 
CLAYEY SAND: pale yellowish brown (10YR 6/21: 
quartzite cobbles; subanuglar; grasses b roots; 
trace caliche; dry. 

2-6.5' - Sacrple. Recovered 0/2.5 = 0%. 

4.5-6.5' - Smple. Recovered O.9S/2.O1 = 48%. 
CLAYEY SAND: moderate yellowish b r w  (10YR 5/61; 
wartzite cobbles b pebbles (0.0 P to 2" 
diameter); trace caliche; dry to slightly dam. 

CLAYEY SAND: dark yellowish brown (IOYR 4/2) and 
moderate yellowish brown (10YR 5/4); trace light 
brown (SYR 5/61 stains; sand ( 3 . 5 0 6 0  81, dry to 
slightly denp. 

10.5-12.5' S-lr. Rccovere&0.5/2.O1 = 25%. 
SANDY CLAY: light olive gray (5Y 5/21 with trace 
light brom (SYR 5/61 stains; weathered; quartzite 
cobbles; slightty danp. 

12.5-14.5' - Sample. Recovered 0.45/2.0' = 23%. 
Same as above; trace caliche; dry. 

14.5-16.5' - Sarrple. Recovered 2.1/2.0' = 105%. 
--I-- SANDY CLAY: pale yellowish brown (10YR 6/2) to L-++- 
.-e..+ dusky yellow (5Y 6/41; occasional quartzite 
a. %%. 
" - .C  .A- --+-?. i cobbles; trace caliche and Fe stains; weathered; 

- c- ..-.- 
.e - -  

--A 

S a m p l o s  C o l l o c t o 4  o r  
O t h o r  t o s t s  ? o r f o r m o d  / 

HNu background = M . 0  g 
OVA background = 0.0. 

0.0-10.0@:  Conposite 
Samle: EH10870010. 

- 5.0': Field Screening 
Sanple: HNu=O.G; OVA=O.O. 

- 10~0': Field Screening 
Sample: H#u=O.L; OVA.O.0. 

10.0 - 18.95': 
j v l e :  

- 15.0': Field Screening 
Sample: HNu=O.L; OVA=O.O. 



L O G  
OF 

B O R E H O L E  

L o c r t l o n  

C o o r d l n a t o a  

T o t a l  D o p t h  

Dr l l l lng  C o m p a n y  

O r t o  D r l l l O d  

Dr l l l lng  Y o t h o d  

L o g g o d  B y  
G O O l o g l 8 t  

G r o u n d  S u r t a c o  E l o v r t i o n  

W r t o r  L o r 0 1  E n c o u n t o r o d  

s t r t r c  

D r l l l o r  

n o l r o r  

D r l l l l n g  C l u l d  . 
C h o c k 0 4  B y  / 

C o m m o n t r  ( 1  
v 

/ 
L l t k o l e g l c  D o s c r l p t l o n  

- 16.5-19.5' - Sarrple. Recovered 3.0/3.0' = 100%. 
CLAYEY SAND/SANDY CLAY: moderate yellowish brown 

occasional quartzite cobbles; sand 3.5-4.0 0; 
trace caliche; subrovded; sand/gravel Lens at 

o dusky yellowish brown (IOYR 2/21; - _ _ _ _  

19.5-22.0' - Sample. Recovered 2.6/2.5' = 104%. 
19.5-20.0': siwe as above. 

-351 I 

ARAPAHOE FORMATION 

20.0-22.0': CLAYSTONE: light olive gray (5Y 5/21 
with dark yellowish orange (10YR 6/61 stains; 
nodules dusky red (lOYR 2/2); trace f ine-grained 

daw. 

22.0.25.5' - Sanvlc. Recovered 3.U3.5' = 97%. 

brown (5YR 5/6) stains and dusky red ( 1 O Y R  2/21 
iron rodules; trace caliche; trace very 
fine-grained sand ( 3 . 5 - 4 . 0  0) ;  Weathered; dry. 

.,I sand; weathered; trace caliche; dry to slightly 

- 
= -  CLAYSTONE: light olive gray (5Y 5/2); with light 

-- 
TOTAL DEPTH:* .. 

9- 

- 40 1 

S r m p l o r  C o l l o c t o d  o r  
O t h o r  t o r t r  ? o r t o r n o d  / 
18.95-20.0': Contact 
Sample: BH108720CT. 

- 20.0': Field Screenir,g 
-+e: HNu=O.L; OVA=;.;. 

23.0-25.4': Bedrock Samcie 
B H 1 08R3BR. 
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L O G  
O F  

BOREHOLE  

\ 

~ o c a t l o n  R x k v  Fh t s  p l a y t :  881  Hillside b o r o h o l o / W o l l  No. m11-87 
G r o u n d  S u r t r c o  E l o r r t l o n  * 5969.2 '  C o o r d l n r t o r  y?C;31 7 6 '71 ? d n  4 

T o t a l  D o p t h  7 9 - 4 0 '  W a t o r  L o r 0 1  E n c o u n t o r o d  13-90' 
S t a t l c  N/A 

Drll l lng C o m p a n y  ~ P S  Rros. D r l l l o r  2 .  s m  
D.1. DrIIIod , T i i q p  3 .  1987 n o ~ p o r  A. Bodav 
Drl l l lng  M o t h o d  -law S taJn Auaer Dr l l l l ng  F l u i d  "?ne I 

LOg9.d B y  K- F n m a y j  
Goologlrt 

Commentr Borehole backfilled w l + h  Portland ?Lpe I cenent. 
* Estmted value from topographc m p .  W 

ARTIFICIAL FILL 

0 - 2 . 5 '  - Sample. Recovered 2.0 /2 .5 '  
CLAYEY SAND: d e r a t e  yellowish 
quartzite cobbles; shingular; sane asphalt (20%); 
grasses & roots; moist. 

2 . 5 - 5 . 5 '  - Sanple. Recovered 3.W3.0' = 100%. 
CLAY: Light olive gray (SY 6/11; occasional 
quartzite cobbles (<0.SBa);  s&angular; trace 
asphalt to 2.75'; caliche in fractures; laminated; 
iron stains; Qnp to m i s t .  

5.5-8.0' - Sanplc. Recovered 2 . 9 V 2 . 5 '  = 118%. 
SANOY CLAY: dark yellowish orange (10YR 6/6) with 
light olive gray (5Y 5/21: iron stains; quartzite 

cobbles; subangular to subrowded; d a m  to mist. 

- 

15 

8.0-10.5' - Sanple. Recovered 2.0/2.5' = 80%. 
CLAY: dark yellowish brown (10YR 6/21: t o  dusky 
yellwish brown (10YR 2/2); quartzite cobble; 

sbrovded to angular; damp. 

10.5-13.01 - Sample. Recovered,3.2/2.5' = 138%. 
10.5-10.7: same as above. 

i j  
ARAPHOE FORMATION 

Lu 
10.7-13.0': CLAYSTONE: Light olive gray (5Y 5R 
with dark yellowish orange (IOYR 6/6) stains; 
weathered; danp to dry. 

- - - - -  

- 20 ' I I 

S r m o l o r  C o l l o c t o d  o r  
O t h o r  T o r t 8  ? o r t o r m o d  / 

HNu background = 0.6. 
OVA background = 0.6. 

0.0-10.0': Conposite 

Sanple: BH11870010. 

- 5 . 0 ' :  Field Screenipg 
Sanple: HNu=0.6; Gvn=3.5. 

10.0': Field Screenlrg 
Sample: HNu=0.6; CVA:':.: 
- 

13.9.17.0': Water TatLC/ 

Bedrock Sanple: 8111187'&~' 



L O G  
O F  

B O R E H O L E  

- 
Sarrple: HMu=O.6; OVA-0 .6 .  

L o c a t l o n  

C o o r d l n a t o r  

t o t 8 1  Dopth  

Drl l l lng C o m p a n y  

D 8 t O  Drl l lod 

Dr l l l lng  Y o t h o d  

L o g g o d  8 y  
G o o l o g l r t  

W i t o r  L o r 0 1  E n c o u n t o r o d  

8 t 8 t l C  

Dr l l l o r  

H o l p o r  

D r l l l l n g  P l u l d  , ,/ , ,/,I 

C h o c k o d  1'1 

- 

- 25 

- 30 

- 35 

I I 

1 
t 

t 

13.0-16.0' - Sampie. Recovered 3.0/3.0 = 100%. 
CLAYSTONE: sam 8s above; wet zone of iron 
modules; dark yellouish brown (10YR 2/2) at 
1 3 . 9 - 1 4 . 2 5 ' .  

16.0-19.5' - Sanple. Recovered 3.4/3.5' = 97X. 
CLAYSTONE: light olive gray (5Y '5/2)  uith Q r k  
yellouish orange (10YR 6/6) stains; caliche and 
iron stains; ueathered; dry. 

1 
TOTAL DEPTH: 19.40' 1 

t t 
I 

i 
I 

I 

1 



INDEX OF DATA 

Boring NO.: BH12-87 

Completed as well? No 

x Log of Borehole 
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L O G  
O F  

B O R E H O L E  

__  

L l t h o l o g l c  0oocr lp t lon  

CDLLWIW tDIST'WsED~ 

-- 
TOTAL DEPTH: 17.0'  -- t -- 

0.0-2.0'  - Sanple. Recovered 1.9/2.0 = 95%. 
SAUDI CLAY: moderate brom (5YR 4/41; sand 2.0-2.5 
6; subangular; moist. 

2.0-4.0' - Synole. Recovered 2.0/2.0 = 100%. 
2.0-3.35 CLAY: dark yellowish brown (10YR 6/21; 
mist. 

- 

- Sanple. Recovered 2.49/3.0 = 83%. 
CLAYSTONE: same as above; moist. 

7.0-12.0' Sanple. Recovered 5.0/5.0 = 100%. 
7.0-10.0':  same as above; moist. 
10.0-10.51: SANDY CLAYSTOWE: olive gray (5Y 3/2); 
sand 3.5-3.0 0; very moist. 
10.5-12.0': CLAYSTONE: olive gray (5Y 3/2): 
fractured; nunerous limnite stains; moist. 

- 2 I 

HNu backgrwnd = 2.0. 
OVA background = 3.6. 
G a m  background = 0.09 
counts/minute. No readings 
above background. 

0.0-2.25 ' :  Contact SanoLe: 

BH128702CT 

5.25-6.5 ' :  Bedrock Sam!e: 

BH128705BR. 



INDEX OF DATA 

Boring No.: BHl3-87 

. Completed as well? No 

Data in Filc 
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L O G  
O F  , 

BOREHOLE  

d' 

0.0-2.0' - Sanple. Recovered 1.8/2.0 = 90%. 
SANDY CLAY: dark yellwish brown (10YR 4/21; trace 
sand fine-grained; occasional quartzite pebbles 

and cobbles cp to 2 cm in diameter; subrovded; 
s w  roots; danp. 

2.0-4.0' - Sanple. Recovered 1.6/2.0 = 80%. 
2.0-3.3': QUARTZITE COBBLE: with cal iche deposits; 

subangular; 5 cm diameter. 
3.3-3.6: SANDY CLAY: dark yellowish brown (1OYR 
4/21; qwrtzi te pebbles uo to 2.5 cm diameter; 
subangular to subrounded; darp. 

4.0-7.0' Samle. Recovered 3.0/3.0 = 100%. 
SANDY CLAY: moderate brown (5YR 4 / 4 )  with 
quartzite pebbles and gravel up to 4 cm diameter; 
subrounded to subangular; trace fine-grained sand; 

daw. 

7.0-10.01 - Sarrple. Recovered 2.9/3.0 = 96%. 
SILTY CLAY: grayish orange (10YR 7/41 to very pate 
orange (10YR 8/2) with quartzite pebbles at 

7.2-7.6' up to 2 cm diameter; subangular to 
casioML quartzite pebbles. da 2 .d z /TV% F#ele. Recovered 2.01''; -% m. 

10.55-11.56': SANDY CLAY: moderate brown (5YR 4/41 
to light brown (5YR 5/61 with quartzite gravel and 
pebbles up to ban diameter; subangular to 

S a m p l o e  C o l l o c t o d  or  
T o r t e  C o r f o r n o d  

HNu background = 0.6-0.8. 
OVA background = 2 . 0 - 2 . 2 .  

0.0-10.10': C q s i t e  

Sanple: BH13870010. 

5.0': F 
Sanple: 
- 

10.0': 
Sanple: 
- 

eld Screening 
"1~0.6; O V A 4 . 2 .  

ield Screening 
HNu=1.0; OVArl.8. 

10.10-11.56': Contact 
hanple: BH1387llCT. 



L O G  
O F  

B O R E H O L E  

.. 

+ 

L o c a t l o n  

C o o r d l n a t o r  

-- 11.56-l2.Ot: CLAYSTONE: Light olive brown (SY 

-- from 11.56-12.01);danp. 
IC 12.0-14.0' - Sanpte. Recovered 2.0/2.0 = 100%. 

5/6); ueathered; caliche stringers (horizontal 

@ 
CLAYSTONE: light olive brown (5Y 5/61; weathered 
with csliche stringers; danp. 

14.0-17.5 - Sanple. Recovered 3.3/3.5 = 94%. 

weathered; trace silt and iron staining; danp. 

-c 

.c CLAYSTONE: dark yellowish orange (IOYR 6/6); 

TOTAL DEPTH: 17.3' 

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Orl l l lng C o m p a n y  Dr111.r 

0.10 Drll lod Holpor  

Drl l l lng  Y o t k o d  D r l l l l r t g  Flu14 

~ 0 g g . e  B Y  C h o s k o l  8 y  
G o o l o g l r t  

C o m m o n t r  J 

- 25 

- 30 

- 35 

- 40. 
I .  

L l t h o l o g l c  D o o c r l p t l o n  

t t ARAPHOE FORHATION 

S a m p l e r  C o l l o e t o d  or 
O t h o r  T o r t 8  ? o r f o r m o d  / 

15.0': Field Screening 
Sanple: "-0.6; OVA-2.2. 
- 

14.56-16.2': Bedrock 
Sanplc: BH13871LBR. 
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L O G  
OF 

B O R E H O L E  

COLLUVIUM 

0.0-2.0' - Sarrple. Recovered 1.1/2.O = 55%. 
CLAY: dusky brown (5YR 2/21; s i l t y ;  large cobbles; 
topsoil; moist. 

5 

10 

15 

2.0-4.0' - Sanple. Recovered 2.0/2.0 = 100%. 
2.0-3.3: SANDY GRAVEL; dusky brown (5YR 2/21: 
large cobbles; m i s t .  

3.3-4.0: SANDY CLAY: dusky brown (5YR 2/2); moist. 

anple. Recovered 2.91/3.0 = 97%. 
4.0-6.5: SANDY GRAVEL: dark yel louish orange (10YR 
6/61; gravel; sandy; large cobbles; i n tc rkdded  

ARAPAHOE FORMATION 

6.5-7.0': CLAYSTONE: o l i ve  gray (5Y 3/21: moist. 

Sanple. Recovered 2.0/5.0 = 40%. 

CLAYSTONE: same as above; mist. 

12.0.17.0 - Sanple. Recovered 4.7/S.O = 96%. - CLAYSTONE: same as above; moist. 

TOTAL Depth: 16.7' 

S a m p l o r  C o l f o c t o d  or  
O t h o r  T o r t a  ? o r f o r r o d  / 

HNu background = 0.2. 
OVA background = 3.0. 
Alpha background = 0 . 1  
counts/minute. 

- 2 . 0 ' :  "-2.0 on core. 

2.0-2.9': Waste Sanple: 

5.5-6.5': Contact Sample: 
BH148706CT. 

8.0': HNu=l.O on core. 

7.7'5-8.0': Uaste S aw l e  
BH168703U2. (Doubled as  

bedrock sanple.) 

6.5-9.0 ':  Bedrock SanmLe: 

EH168709BR 
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Well Development Summaries - 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Water Level Data - 

681 HILLSIDE AREA REMEDLAL IIYYESTIGATION REPORT D M ? X N A L  
MARCH 1.1988 ROCKY F A T S  PLANT, GOLDEN, COLOFLOO APPENDM E 



LOG 
O F  

B O R E H O L E  

B o r o h o l o /  W o l l  N o .  EI-!15-2; 
G r o u n d  S u r f r e .  E l o v r t l o n  * : 3Ez , ? '  
W a t o r  L o v o l  E n c o u n t o r o d  ?;C?.e 

S t a t l c  yT/: 

D r l l l a r  A. Shaae 
~ 0 1 p . r  T. E k - ~ l t t  

Dr l l l l ng  F l u i d  U3c1.p f f  

C h e c k e d  B y  

2.0-4.0' - Sanule. Recovered 2:0/2.0 = 100%. 
SANDY CLAY: Same as above; mOlSt. 

4.0-7.0' - Sanple. Recovered 1.5/3.0 = 50%. ' 
SANDY CLAY: same as  above; m i s t .  

7.0-12.0' - Sanule. Recovered 3.U5.0 = 76%. 
7.0-9.5': same as above; mist. 

9.5-12.0': SANDY CLAY: moderate reddish brown 
(10YR 4/6); very sandy; nunerws i ron nodules; 
m 1 s t .  

12.0-17.0' - Sample. Recovered O.D/5.0 = 0%. 
SANDY CLAY: dark yellowish brown (10YR 4/21; 

cutt ings clay, sandy, 

17.0-19.01 - Sample. Recovered 0.8/2.0 = 40%. 
SANDY CLAY: same as above; m i s t .  

velly. m i s t .  

%9 

ARAPAHOE CORMATION 

15 
19.0-24.0' - Sanple. Recovered 2.0/5.0 = 40%. 

CLAYSTONE: o l i v e  gray (5Y 3/21; molst. 

S a m p l o s  C o l l o c t o d  or 
O t h o r  T o r t 8  P o r r o r m o d  / 

HNu background = 0.2. 
OVA background = 1.0.  

t a m  background = 0.C5 
counts/minute. 

0.0-5.01: Comwsite S a 5 . e :  

BH15870005. 

In su f f i c ient  recovery 1: 

s a m l e  contact. 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  

C o o r d l n ~ t o r  

T o t a l  D o p t h  

Dr l l l lng  C o m p a n y  

Oat .  Dr l l lod  

Dr l l l lng  N o t h o d  

Loggod  B y  
G o o l o g l r t  

B O ~ O ~ O I O ,  w o i l  N O .  PE15-87 !csr.t'.;, 
G r o u n d  S u r f a c r  E l o v a t l o n  

W r t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Drll l . r  

Holeor 
Dr l l l l ng  Flu14 

C h o c k o d  B y  
It. M a n a g a r  

C E A R T M  a n g r 

Sampler C o l l o c t r d  or 
t o r t @  ? o r f o r m o d  L l t h o l o g l e  Dorc r lp t lon  

- 24.0-26.0' - Salrple. Recovered 1.5/2.0 = 75%. 
CLAYSTONE: same as above: moist. 

TOTAL DEPTH: @ 

24.1-25.8': Bedrock Samoie: 
BH158726BR. 
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L O G  
O F  

BOREHOLE  

ARAPAHOE FORMATION 

L . l  -.- - - -  
2.0-2.5': c u ~  light @ b r o w  ( 5 ~  5/61; f i l l ;  

moist. 5-d E ,a , d E M  .- - 
1 5 - 1  3 ' 1  

. 

5 - 

. -  . - _ _ _ _  SA& CLAKdark yellowish brown ( 1 O Y R  

-15 i i 

S a m p l o r  C o l l o e t o d  o r  / O t h o r  T o r t *  C o r l o r n o d  

!Nu background = 0.8. 
)VA background = 1 .a. 

3.0-1.8': Contact Salrsle:  

BH168702CT. 

- 2.0-6.01: Conposite S a m i e  
BH16870206. 

6.0-6.5': Bedrock S a p l e :  
BHl687068R. 

i fi 
t t t  + + t  

TOTAL DEPTH: 12.0' 
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L O G  
OF 

BOREHOLE  

I I 

1 
QXLWIul 

0-2.0' - Sanple. Recovered 1.4/2.0' = 70%. 
CLAYEY SAND: dark yellowish brom (IOYR 4/21: 
occasional quartzite cobbles up to 0.25" diameter, 
subrcunded; grass 8 roots 0.0.2. Dry. 

I --- 
2.0-4.0' - Sanple. Recovered 1.9/2.0 = 95%. 
CLAY: moderate yellowish brwn (10YR 5/41 
occasional quartzite cobbles s&roLnded up to 1.0' 
diameter; trace sand 3 . 5 - 4 . 0  0; Trace iron k::zf/A staining dark yellowish orange (10YR 6/61, dry. 

- - _ -  - - - -  

4.0-5.25': SANDY CLAYSTONE: moderate yellowish 
brown ( 1 O Y R  5/4) occasional quartzite cobbles, 
caliche stringers; dry. - 

ARAPAHOE FORMATION 

5.25-6.70': CLAYSTONE: light olive brown (5Y 5/61 
weathered, trace caliche, iron staining - light 
brown (515/6); dry. t t t  6.70-7.00': CLAYSTOWE: light olive gray (5Y 5/21 
weathered; iron staining :10%) light brown t t t  (SY5/6); dry. 

7.0-9.5' - Sanple. Recovered 2.6/2.5 = IO&%. 

7.0-8.70': CLAYSTONE: light olive gray (51 5/2) to 
light olive brwn (SY 5/6) uith 20% iron staining; 
dark yellowish orange (10YR 6/61 weathered, 
caliche; dry. 

HNu background = 0.6. 

OVA background = 2.0. 

0.0-3.9': Conposite SamLe:  

BH17870005. 

5.0 ' :  Field Screening 
Sample: HNu=O.L; OVA=2.: 
- 

3.9.5.25': Contact Sam::.: 

BH178705CT. 



L O G  
OF 

BOREHOLE  

L o c a t l o n  

Coordinator 

T o t a l  D o p t h  

Or l l l lng C o m p a n y  

Oat. O r l l l o d  

Orl l l lng Y o t k o d  

L o g g o d  B y  
Coologlrt  

G r o u n d  S u r t a c o  E l o v a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

, 0 r l l l . r  

H o l p o r  

O r l l l l n g  F lu ld  - /.I 

C h o c k o d  b y  t /Pdj.. r I  

7 Z d z - Y  
C E A I I ?  8g . f  

C o m m o n t r  
I 

d 

/ 
Lithologic  O o r c r l p t l o n  

- 9.5-12.0 - Samle. Recovered 2.4/2.5 = 96%. 

* weathered. Trace iron staining dark yellowish 

. 10.0-11.9': CLAYSTONE: light olive gray (5Y 5/21 

9.5-10.0': CLAYSTONE: Light olive gray (5Y 5/21 

orange (1OYR 6/61; trace caliche; dry. 

to light olive brown (5Y 5/61, weathered; caliche 
ron staining (10%) light brown (5Y 5/6); dry. 

TOTAL DEPTH 11.9' 

A 

S r r n p l o r  C o l l o c t o d  or 
O t h o r  T o r t 8  P o r t o r m o d  / 
- 10.0 ':  Field Screening 
Sarrple: HNu=0.4, OVA=2.C 



INDEX OF DATA 
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L O G  
O F  

BOREHOLE 

Loc.tlon &-)- . c  mr: S8! U L s i d e  Area  ~ o r o h o ~ o / w ~ ~ i  N O .  BH41-97 
~ o o r d l n ~ t o r  3 1 7 1 7 7 . 7 j  F " " 3 4 0 . 9 3  Ground S u r t a c o  Elovation 5331. - 2 '  
T o t a l  Doptk I L -on '   ato or L O V O I  Encountorod Sone 

s t 8 t l C  

Drlll lng Company Bovles  Bros .  Drl l lor  T .  H i g h  
0.10 Drl l lod O r  + n b p r  17-17. 1987 H o l p o r  B. Keenev 
Drlll lng Y o t h o d  Hollow Stern A u g e r  Drl l l lng  F lu id  None 

Logged By ,T. q a r b s  C h e c k e d  B y  
Geologi r t  S l t o  M a n a g o r  

C E A R C  Managor 
Borehole  b a c k f i l l e d  with P o r t l a n d  Tvpe I cement. 

I I - 

0.0-2.0' SAMPLE. 
Recovercd 1.1/2.0' = 59%. 
G R A V E L L Y  SAND: dusky yellowish 
brown (10 Y R  2/2); mixture o f  clay silt 
a n d  sand  wi th  clasts o f  igneous rocks 
about  pebble size; abundan t  caliche.  

2.0-3.5' SAMPLE. 
Recovered 0.9/ 1.5' = 60%. 
G R A V E L L Y  SAND: grayish orange (10 
YR 7/4) t o  d a r k  yellowish bown (10 Y R  
412); very high amoun t  of caliche; sub- 

- - 
COLLUVIU;2I 

0.0-2.0' SAMPLE. 

G R A V E L L Y  SAND: dusky yellowish 

G R A V E L L Y  SAND: grayish orange (10 l:I:q /q _ _ _ _  

E-i-i-E-v roundcd grains;  large quartzi te  clast. 

,5 -6.5' SAMPLE. 
Recovered 1.5/3.0' = 50%. 
CALICHE A N D  CLAY: grayish orange 
(10 Y R  7/4); subrounded pebbles of 
quar tz i te ;  s t rong  react ion to HCI. 

6.5-9.0' SAMPLE. 
Recovered 21/25'  = 1089/0. 
6.5-8.1': CALICHE A N D  CLAY: modcr- 
a t e  brownish yellow (10 YR 5 j 4 ) ;  pebble I I I of quar tz i te  a n d  coal. 

i A R .4 PA HOE FOR 51 A TI 0 N 

8.1-9.0': CLAYSTONE: l ight olive gray 
(5  Y 5/2); clasts  of coal a n d  other  miner- 
a ls  of pebble size. 

38mpl.r C o l l o c t o d  o r  
T o r t 8  ? o r t o r m o d  

H N u  background=0.1 
OVA background=1.0 
N o  Ludlum re3dings 
taken.  

0.0-1.1': Ficld sc reen  
readings: H N u  = 0.2 
(0.2); O V A  = 4.0  (4.01. 

2.0-2.9': Field s i r e e n  
readings: H S U  = 0 2 
(0.2); OVA = 4.0 ( 4  2 

3.5-5.0': Field szree:: 
readings: H N u  = 0.: 
(0.2); O V A  = 4.0 ( 4  

6.5-9.0': Readings o n  
core: HNu = 0.2; 
OVA = 5.0. 

5.5-9.0': Direct  hit  
sample: BH618707DH. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  

Coordlnmtos  

T o t a l  D o p t h  

Drl l l lng C o m p a n y  

0.10 Drl l lod 

Drilling Mothod 

Loggod B Y  
G o o l o g l r t  

l o r o l l  

G r o u n  

01 

8 

. / W . l l  N 

S u r r r c .  

o .  BHhl-87 (cont’d 
E Iov  t Ion 

W r t o r  L o v o l  E n c o u n t o r 0 8  

S t r t l c  

D r l l l o r  

H0lp.r 

D r l l l l n g  F l u l d  

C h o c f o d  BY 
S l t o  M a n a g o r  

C E A R ?  Y r n r g o r  

C o m m o n t s  

/ 
L i t h o l o g i c  D o r c r i p t l o n  

t 

t 

9 0-1 1.5’ S4MPLE.  
Recovered 3.0/2.5’ - 120%. 
9.0-9.6’: CLAYSTONE: same as above. 
9.6-1 1.5’: IRONSTONE: moderate yellow- 
ish brown (IO YR 5/4) to dusky yellowish 
brown (10 YR 2,’:); sizes range from 
small  cobbles to silt;  caliche in small 
pockets. 

1 I l . j - l ~ . O ’  S . ~ M P L E .  
Recovered 2.5i2.5’ = 100?/0. -- 11.5-12.2’: IRONSTONE: dark  ycllowish 
orange (10 YR 6/6)  to da rk  yellowish .I. brown (10 YR 5/4); sand,  silt, and  clay; 
nodulcs of hematite. -- 12.2- 13.0’: S A N D Y  SILTSTONE: pale 
yellowish brown (10 YR 6/2)  to dark  -- ycllowish brown (10 YR 6/6); more sand 
from 13.0-14.0’; strong HC1 reaction. 

TOTAL DEPTH: 14.00’ 
. 

i I 

9.0- 1 1.5’: Field 
screen readings: 
HNu = 0.2 (0.2); O V A  { 
= 2.0 (1.2). 

9.0-1 1.5’: Contact 
sample: BH6 18709CT 

1 1.5- 14.0’: Field 
screen readings: 
H N u  = 0.2 (0.2);  OVA 
= 0.0 (0.0). 

11.5-13.0’: Bedrock 
sample: BH618712BR. 
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SYMEOL ID 
D m m a r i p t h  

;. ..._. :;: ::j:i:j::: 
-F 

SILTSTON 
Siltrtonr (Smr(u or Clayey) - . . .  

. . .  . .  
. .  ’ SH . .  . .. .. . ... , . . .: . , Surd  (Silty or  Clryry) . .  

. .  ._.  . 



S- SYMBOL QRAPHIU 
p q  1 of 1 le-ai-isso 

C 
C r l i f o r n i r  Srmpler 

D 
D m r  L noom m u p l i r  

MOSS 
Morr Sumtin < R m k y  P l r t r )  

RC 
R w k  Corm 

S '  
S p l i t  Spoon r r ry r lmr  



GEOLOGIC LOG 

I 

Roicrr- PAGE 

2muWMmo - 1 o f 4  Rocky Fiats: 881 Hillside 

- 

~~ ~ 

Date stuted: 
Date Completrtk 

2/2/90 I 
2/7/90 

102/08/90 BH 
1 

QA By / Datc m 
Comments: French drain aeotechnid studv. 

L .. 
Surface cask set to 10.0' below mound d a c e  

1 GROUWOUATER - 

TOPSOIL 
0.0 to 20': RUN 
RECOVERED 12/20 
0.0 to 0.T: SANDY GRAVELLY QAY; duskyyeUoarirh 
bmwa (10YR 4/2); fme to very ooure lpuned 1 to 6 
Qll lpNcls d.ycy; dty, pmrsoortiag tubroulded to 
~b.ngukr;quueorc. - bwpl.rticitv; medium dew moist. 
allluvruM 
0.7 to 11: SANDY GRAVPLLY U Y :  same o Ibarc; 
mockmte ycuowkh b r w  (10YR5/4). 

20 to 4.E RUN 
RECOVERID 1 . 8 m  
SILTY SANDY QAY; light bmwa (SYR 5/6); modcrate 
yclkvLh b r w  (lOYR 5/4); grading to ycucrwirb gray (fl 
7/2); nomtiti& vcy fine to wry QYUCC gmned rand; 
row 1 to 3 cm mlr; pmrroflng; subangulnr; 
q- - bwto medium plytrrty; a l a z w u s  gzading to 
caliche in Iwrmae; rtrff; most to damp 

4.0 to 6.W. RUN 

CLAYEY SANDY .SILT medium dark gray (N 4/0), light 
olk  gray (5Y 6/1), grading to moderate ycuowkh b m v a  
(IOYR 5/4). dark ycllowisb onng (10YR 6/6); mottled to 
banded; nonctntifi& vty tine to come medium p i n e d  

birr; iron staining low to medium plasticity, dew to 
medium denre; damp. 

RECOVERED z o p  

saD4'incI~ofclayrtoae;vcryakueouc;~wrmt 

0.0 to 1 2 :  SAMPLE 
(VOA'S ONLY) 83001900002 

2.0 to 3.8': SAMPLE 
(VOA'S ONLY) 830019oou)4 

0.0 to 6.0': SAMPLE 
B3001900006 83001900006D 

4.0 to 60': SAMPLE! 
(VOA5 ONLY) B5oo19oo4o6 
B300190W06D 

4 I I 1 



PmjatNumkr: PAGE: 

GEOLOGIC LOG Rocky Flats: 881 Hillside v - 2 d 4  

BorehokAVeU Id: B300190 

TUMLAUGERED DEF’III .I 10.0’ 

12-5 to l5.0’: RUN 
REcoveRED UI23 ROD l.6/= 
l Z 3  to 129’: S I L n  CLAYSTONE; dark ycllovicb onngc 
(10YR 6/6); blocky, iron nodules 0t 12.5’ and l2.P; 
wutherrd; low to medium plutlirg; stiff; damp. 
2 9  to 13.P sAM)Y SILmm same Y 10.0 to uj’. 
U.0 TO 14.4’: SILTY CLAYSIDm same .I l25 to l2.9’. 

8.0 to 9.E SAMPLE 
(VOA5 ONLY) B3001900810 

10s to 10.8’: SAMPLE 
(GEOTECHNICAL) 
~ 1 9 0 1 Q s 1 0 8  
103’: 45 des 10.4’: 45 de&; 
10.6’: 45 dec 108’: 45 
deG1l.W 45 de& 
10.0 to 11.P LIIHOLOGY 
Reld interperration changed 
from SANDY sIL?ysToNE 
to SILTY CLAYEY 
SANDSrONJZb.udongun 
cizc Irulyri.. 

l28’: 45 dek; 13.0’: I S  deb; 

IU’: 45 des 



PKpXNumkr: GEOLOGIC LOG Rocky Flats: 881 Hillside 2mwM94m 

- 
UT 
Be 

100 

100 

PAGE 

- 3 o f 4  

LOQD 
9h 

57 

73 

14.4 to 14.E CIAYEY SLTSroNE; ymc Y 10.0 to m’; 
intukddcd with dq brphnaty. 

14.7 to l5.E SANDY SIL’IsrDNE; ymc Y 10.0 to 1ZT. 
intabdied with dlqnadra# 2 to 5 mm thick. 

168 to 1 7 2  SILTY SANDSroNE vey fine 

waocmented 

173 to 17.6’: SANDY SILTSrONE; LMC Y l5.6 to l5.8’; 
tncctos0lned.y. 

17.6 to 186’: SILTY CLAYsrONE; intcrtKdded with 
siltnone; comedry to romc und 

MU 
YIIICd; muad; quumrc; apccdry, kmto awplutic; 

19.0’ to 23.W RUN 
RECOVERED 4.0j4.0’ RQD = 29/40’ 
ClAYSrONE dark ycuawich o m p  (IOYR 616) .ad 
medium dark p y  (N 410); iatcrhycnxi be6 of siltrrone 
0.05’ t h i e  as dcMbed in 10.0 to 125’; gravel knra to 
0.17’ thiclc 0.W a m  0.01 to 0.1’ in diameter, 
rubrouadcd to c u b ~ y k r ;  dM arc silutoac; one iron 
nodule; wry hrd; not alcucour 

P A m ” E S I !  U.00 to 
20- 

153’: 45 de6; ls.4’: 45 de& 
l5.6’: 45 && 

163’: 45 dck; 164’: 45 dek; 
16.6’: 45 dc& 
PACKER=. 16.11 to 
2 2 n  

16.8 to 173’: SAMPLE 

GI83oo1902168173 
( G E O T E C “ I W )  

17.1’: 45 dek; 1 7 3  45 de& 

18.4’: 45 deg. 

PACKERTEST: lgg2 to 
2S.oB’ 

192’: 45 deg. 

19.4’: 45 dcg. 
19.6’; 45 deg. 

203’: 45 dcg. 



P r o j c c t N m  PAGE: 

MZP-330P-0020 - 4 d 4  GEOLOGIC LOG Rocky Flats: 881 Hillside 
Borrhok/Well Id: 

30 

23.0 to 27.R RUN 
RECOVERED 4.0/4.U' RQD = 32/4M 
CLAYSroNEAND S I L m N E ;  as dau ibd  in 19.0 to 
2 3 . o ; m o a k d g l 8 y l a d ~ o o g N c l . ~ ~  
vu* 

I 
27.0 to 28.0': RUN " I RECOVERED l.O/l.O' ROD = O.O/l.O' 
CLAYEY SILTSMNE; interbeddcd with dty cbyctocr~; 
moderate yellowirh b r w  (lOYR S/4); limonite to 1% 
darlr ycllcmsh orange (lOYR 6/6); biodLy; broker iron 
on& nodules to 0.08' thick in 3 mnes UI 1.0 moderately 

\wcathc"d; stiff t o  hard; damp. 

TOTAL BOREHOLE DEFTH = 28.0'. 

231) to 23A': SAMPLE 

GIB#)(n- 

23.4': u &g,i 28.6': 4s dtg; 
Pa.. U d%; 243': 45 dcg. 

25.1': 4s de& 
253': 4s beg. 

27.0': 45 de&; 272': 45 de&; 
27.4': 4s &g. 

27.6': 4s dek; 27s.: 4s dek; 

23.R 45 deg. 



GEOLOGIC LOG 

LitbdogcDaaiptKm 

0.0 to 2W RUN 

PAGE 

2a!L3%owU20 - 1 d 4  Rocky Flats: 881 Hillside 

RECOVERED 1.0/2(Y 

Borrtrok/Wcll Id: B300290 
Northing (ft): 35031.7 
Fasting (ft): 22227.9 
Ground Surface Elm (ft): 5909.4 
Total Depth (ft): 10.0/28.0 
~ g g e d r n  SPCarpenter/RMSengebush 
Checked By SM: JEMarks 7/10/90 
C M  By P M  
QA By / D a t r  SPC 03/26/90 

mpsoIL 
0.0 to 0.4': GRAVELLY SANDY CLAY. 

Drilling Compmy: BOyies B r a  
Drillel? Dvstyiu 
Hdpu: 
fig w B-57 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: NOdW2UU 
Date Start& 2/5/90 
Date Compietak 2/7/90 

Typc BH 

coIl.uwuu 
0.4 to 1.01' GRAVELLY SANDY CLAY pale b r w  (m 

20 to 4.V RUN 

SANDY U Y  
bmwn (1OYR 4 / 2 1  monkd: nonsmtifi fine to very 

scatted dayrtone P I M  l t r r  than 1 cm; poor coning 
subangular; quammc, - medium pl.rticity; calarrorp; very 
stiff; damp to d q  

RECOVERED l.l/rn 
orange (10YR 7/4); dark yellowish 

coply gatnedsarld: row 1 to 3 w  gavtlr; LQmc silt; 

4.0 to 6.W RUN 
RECOVERED 1.9/2(Y 
SILTY SANDY CLAY: pale b r w  (SYR 5 / 2 1  dusky 
yellow (W 614); light divc gny (SYR 5/2); very monkd; 

trace g.vcL; wry ala~ur to aLidK mncq medium 
plasticity; wry nifc damp. 

acmulatifrtd; rcarortcd ctyrroac; rome uad tom 

MonitchgInsmmcnt 
B.ctlpoPldhk 
HNU: 0.0 
OVA: 20.0 
AU rrrdrng inridc auger; m 
bmthinga~oc; 011 curnag* 
udOaCOrr8t-d 

U M o t h R I p t  ' aotedbelw. 
TRIPBIANKSAMPLE 
TBozM#) 
0.0 to 11y. SAMPLE 
(VOAS ONLY) 83002900002 

0.0 to 3.E SAMPLE 

2 0  to 3.1': SAMPLE 
(VOAS ONLY) B300290002rl 

4.0 to 5.9: SAMPLE 
(VOAS ONLY) 83002900406 

4.0 to 75': SAMPLE 
BJQO290(#08 



GEOLOGIC PrOpaNumba: Rocky Flats: 881 Hillside 2aM3amm LOG 
PAGE 

- 2 o t 4  

7 

a 

9 

10 

11 

12 

14 

- -. . . . . 
I 

6.0 to 8.R RUN 
RECOVERPD 15/20' 

TOTALAUGERED DEI" - 10.V 

10.0 to 10.72 RUN 
RECOVERED 0.75/0.7S RQD = 0.0/0.7S 
CIAYsrONE: brownish gray (SYR 411); slightly blwk 
some silt homogewarr MOC m g c  iron oxide staining in 

medium plarticiry; h d y  wcatherrd; stiff; damp 

10.75 to 14.0': RUN 
RECOVERED 050/311' RQD = O . O / U r  

bedding pieces up to 0.17 long rrmDd with cmrllcr chunb; 
hcavilyvrrtherrd; fm damp. 
NOTE: drill cuttiagr only recovered. 

CLAySToNE: tight olive pay (SY S/2); no stmcmlc or 

LOto75:SAMPLE 
(VOA'S ONLY) 830(32900608 

(VOA'S ONLY) B3002900810 

102'; vclnal  

10.4': v e n d  

10.6': v c d  
ue n u r v c m a l ;  



W N U m k r :  PAGE: - - 3 0 1 4  
GEOLOGtC LOG Rocky Flats: 881 Hillside 

Borcholc/Well Id: B300290 I 
Dcp<l 
(fi) - 

l5- 

16 - 

17 - 

18 - 

19 - 

20- 

21 - 

22- - 

REC 

100 

83 

78 

€OD 

100 

n 

71 

14.0 to 16.W RUN 
RECOVERED 2 0 N  RQD - 20/20' 

16.0 to 19.E RUN 
RECOVERED 2S/3.W ROD 23/W 
16.0 to 183': SILTY ( Z A Y r n N E  light dive gay  (SY 

i/o); trpcc to YWC pad; wry r w  mea 
SP); triloc to lome iroa onde dark ycllovich o m p  (10YR 
6/6k mottled with tmce cuboa 183 to 183: bloct (N 

183 to lu': SANDY s n = r s r O ~  platy, iami~tcd or 
blocty fin- when broken moderately 

wcrthcrrd; stiff to bard; damp to dry. 

19.0 to 235': RUN 
RECOVERED 35/45' RQD - 32/45' 
to some iron oxide stain; dark yellowish onage (10YR 6/6) 
and trace black (N 1/0) mangame rtninod; grading to 
claw rilwone; thtnty laamate& blocky fractured when 
broken; modcratdy wuthmd; bard to cemented; dry. 

SILTY ( Z A Y r n *  tight divt gray (SY S/2) with UaCe 

Noor 

PACXERTESR 14.% to 
2125' 

16.9 to 172: SAMPLE 

G183o029011169172 
(G-m) 

PACKERTEST: 18.09 to 
24%' 
183'; 10 de& 

I 



GEOLOGIC LOG 

30 u 

RqsaNumkr:  PAGE 
Rocky Flats: 881 Hillside 

265toXLY:RUN 
RECOVERED 15/15. RQD - 15/15' 
SILTY CIAYSroNE: Lamc as in 235 to 26s.  

TOTAL BOREHOLE DEI" - 28.W. 

1 

245 to sa: SAMPLE 

-2s 

25.4'; 10 dcg. 

26.2'; 10 &g. 

26.7 to 27.W SAMPLE 
(GEOTECHNICAL) 
GlmomXn26fz70 
27.0'; 10 deg. 



GEOLOGIC LOG 

SPT 
N-Va - 

ProjcaNumkt PAGE 

20293WlP40aD Rocky Flats: 881 Hillside 

96 
0 
- 

90 

85 

65 

Borehoie/WeU Id: m 9 0  
Northing (ft): 34990.4 
Easting (ft): 22334.6 
Ground Surface Elm (ft): 5904.6 
TOW Depth (ft): l3.0/31.7 
Lm@By: SPCarpenter/RMSengebush 
Checked By S M  
checked By P M  
QA By / Datr: JEM 02/14/90 

0.0 to 2 W  RUN 
REcovEm 0.0/20 - 0% 

Drilling Company BOyies Bros. 
DriUer: DVStyi€S 
H e l p  m o d a y  
fig w B-57 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: NonefWata 
Date Start& 2/7/93 
Date Complct#t: 2/12/90 
wed Type: BH 

I COLLW” 
20 to 3.W RUN I REcovERED0.9/1.0 
20 to 25’: GRAVELLY SANDY CLAY; grrylrh b m  
(SYR 3/2); nonsmtf& fme to H y - wed and; 
v k  to cobbk some Ult; poor rOW& Nbsllguw 
-u-q- bar to medrum planraty m f f ;  damp 
2-5 to 29? SANDY SILTY 
(IOYR 6/6), moderate bmwn (SYR 4/4); mottkd; 
noarrmtlfred; trpoc f m  to QYN wed and; poor 
W& rubrounded; qua- claystone mdusmn& 

medium plastmty; ruff; damp. 

dark y c l l o n r h  orange 

u)to2*SM(pLE 
(VOA’S ONLY) BJOM9002Q3 

20 to 4.e  SAMPLE 
B3003900004 

3.0 to 4.T SAMPLE 
(VOA’S ONLY) B3oQ39oow 

3.0 to 5.e RUN 
RECOVERED 1.7/20’ 4.0 to 63’: SAMPLE 

830(13900408 SANDY CLAY modcrate b m  (SYR 4/4); yellonrh l p ~ y  
(SY 7/2); banded; nrrtlficd; fine to very EouEe grynced 

c l a y a ~ ~ c  mclustons at 3.6 to 4 2  tal- *barto 
medium plprtr nlrc damp 

5.0 to 7.E RUN 
RECOVERED 13/2.0’ 
5.0 to 5.4’: CLAY; y c U a w h  p y  (SY 7/2); I@t drvt p y  
(SY S/2); dusky yellow (SY 6/4); mottled; nousuaofied; 

SA  to 5.6’: CLAYEY SAND; moderate yelloairh brw 

rSlrd: CDmC poOrrOrtm& rubrounded; qUarrme; 

5.0 to 63’: SAMPLE 
(VOA’S ONLY) WXEWOSl 

rcworttdd.ynoae;d~ruff ;damp.  



GEOLOGIC LOG 

hEc 
5 

loo 

80 

loo 

0 

PrqaxNumba: PAGE 

M2P.3109Mla0 - 2 OiL 
Rocky Flats: 881 Hillside 

8.0 to 1o.w: SAhmE 8.0 to 10.E RUN 
RECOVERED LOBO (VOA'S ONLY) 83003900810 

10.0 to 105': SAMPLE! 
Center bit NIL No nmpk taka 

BB)RO(X 
105 to 120': RUN 
RECOVERED 12/15' 
SILTY CLAYSTONE; Light b r w  (SYR5/6) modente 
bmwn (SYR 3/4); d k  8.y (SY 4/1); blocty; 1 to 3 an 
itOa nodules medium piPniCiq vcrywcathcrrd; f m  

12.0 to 13.e RUN 
RECOVERED r.o/1a 

___ ~~ 

U.0 to 145': RUN 
RECOVERED 0.0/15' 

I 



GEOLOGIC LOG 

I 1 

Pmjaz Nu- PAGE 

Mz93109.MZo - 3 of2 Rocky Flats: 881 Hillside 

18 - 

a-- 

21 

1 

ZOQD 
2 L  

52 

47 

14s to 18.T: RUN 
RPM~VERED 25/42' RQD = 2.21429 

187 to 227 RUN 
RECOVERED 2S/4.0' ROD - 1.9/4.0' 
CLAYSTONE: light dive gray (SY 5/2) and dark yellowish 
orange (IOYR 6/6); some dty to rilty; blocky; ma lpanl 
at 21.0 to 21.7, OS to 3 an in diameter( clasts riltrtoae; 
subangular to subrwnded; loaely compacted with no 
ament; Limonite 5 to 10% io clay and in nodules to 3 cm in 
diameter; modentcly =them& stiff to hnrd; damp 

1- 45 des Fk oxide and 

e 

19.4': 10 de& 

21.0': 30 de&; gravel and Fc 
0odula 



GEOLOGIC LOG 

SPT 

~ 

Pmjcct Numkr: PAGE - - 4 O i L  
Rocky Flats: 881 Hillside 

- 
RE€ 
a 

27 

ls 

60 

83 

- 

- 
RQD 
A 

0 

0 

60 

80 

- 

I 
LithobsicDacnploa 

22.7 to 25.7 RUN 
RECOYERPD OsO/3.(P RQD - 0 . O m  

3 . 7  to 27.T: RUN 
RECOVERED 30/2.0' RQD - 0.0/20' 

27.7 to 28.7. RUN 
RECOVERED 0.60/1.0' RQD - 0.6/1.0' 
UAYSI'ONE light olivc gsy (N 5/2) with a traa of 
dark ycllowhh orange (1OYR 6/6); bloclryc mottled; 

iron oxide nodules to 2 cm in diameter, manganese 
/Wg; moderately weathered; stiff; damp. 

28.7 to 3 1 . 7  RUN 
RECOVERED 25/3.0' ROD - 24/3M 
U Y S I ' O m  aa in 227 to 25.7 except no gravel; thinly 
laminated from 287 to 293'; moderately wuthmd; rtiff; 
damp. 

claynoaekaain227toZI.T; traatoromedl~ trcrccof 

1 

295 to 3o.W SAMPLE 

-30 
( G " M Z A L )  



R g e a N u m b a :  PAGE 

GEOLOGIC LOG Rocky Flats: 881 Hillside 2u2%33mu3m - 5 o f 2  

TOTAL BOREHOLE DEPTH - 31.7'. 

30.4'; 45 de& 

31.1'; 45 by 



P-Numkr: PAGE 
GEOLOGICLOG I RockyFlats:881 Hillside 1 

Borrholt/well Id: m 9 0  
Northing (ft): 34939.4 
h t i n g  (ft): 220520 
Ground Surface Elm (ft): 58913 
Total Depth (ft): 10.0/30.0 

DrUling Company Boyiw B r a  
Drill= DVStyleS 
H e l p  TWMerritt 

Rig w B-57 
Drilling Method: HS Auger/NX Core 

hsd4.:  SPCarpenter 
Cheskd By SM: -\ ' G s  1 k h  

r- _ _  - - 

QA By / Dah= JEM 02/15/90 1 W d W  BH 
Comments: French drain geotechnical study. Surface casing set to 10.0' below ground surface 

on 02/09/90. 

Drilling Fluid: NoneNater 
Date Startd 2/9/90 

- 
ZOD 
70 - 

20 to4.W RUN 
RECOVERED 
SANDY M Y :  pale ycuowirb brown (IOYR 6/2); 
modcately ycllcnnch brown (lOYR 514); nonnrPtified; Fine 
to very LOIIEC gxa~~~cd und; trace fine grsvek; some ult; 
poor sortma: subangular to cubrounded; quamat and 
gra~~tac medium pi&% m r k e d  c l a p n q  calcarrour 
in pur; mot baiw ulfe mOYt 

4.0 to LW RUN 
RECOVERED 1.4/20' 
4.0 to 4.8': SANDY CJAY same as abOK. 
4.8 to 5.4': SILTY CJAY. light dive gray (!iY 512); light 
brown (SYR 5/6); aonsmtdii  trace to YMK fine to 
coary grwcl sand; trafc nzy fine gnvcl; modcntrty 
wrtm& flibrwadod to sub~gulpr, quamocc urd granitic 
medium plrrtic -ked clyaoac; iron Uuning sow 
calcueour in pan; bud;  damp. 

No(4: 

0.0 to 3.8': SAMPLE 
B30(#- 

2 0  to 3.8': SAMPLE 
(VOA'S ONLY) B3004900204 

4.0 to 5.4': SAMPLE 
(VOA'S ONLY) B3oo49owo6 

4.0 to 1.T SAMPLE 
8 3 0 0 4 ~  



R0)mNUmkr: PAGE: GEOLOGIC LOG 

- wt 
(fi) - 

7 -  

8-  

9- 

10 - 

11 - 

12 - 

13 - 

14 - - 
8 
z 

- 
REC 
A 

100 

7s 

0 

83 

60 to 7.W RUN 
RECOVERED LO/W 

9.0 to 10.0': RUN 
RECOVERED l.O/l.Ot 
cLAYSmNErpmcu8bcnR. 
TQTALAUGERED DEPIH = 10.0' 

10.0 to 120': RUN 
RECOVERED 0.0/20' ROD - 0.0/20' 

120 to 1S.W RUN 
RECOVERED 2SS/3.01 ROD = 2.45/3.0' 
CLAYSTONE: o k  gray (SY 4/1); dusky yellow (5Y 6/4); 
blodry; silty grading to rome dt; medium to high 
pl&ty; iron staining, -thered; medium damp. 

1 
6.0 to 7.w SAMPLE 
(VOA'S ONLY) B3004w0607 

7.0 to 63': SAMPLE 
(VOA'S ONLY) B3M#9o0709 

l2.6 to 13.1': SAMPLE 
(G-W) 
B30045Ql26131 
120 to lu', mcchuual 
-ge 
126'; 70 de&; hulcd- Fe on& 
127% 65 de&; hukd; Fe 
O n &  

12%'; W de&; h u k d :  Fe 
axi& 
l3.4'; 45 de&; hu)ed; Fe on& 
U.7 60 de&; hukd; Fe on& 



GEOLOGIC LOG 

ii"21 
PrOpXNumkr: PAGE 

Rocky Flats: 881 Hillside -33auU20 - 3 of2 

I 

15.0 to 18.W R U N  
RECOVERED 29/3.(r ROD = 2.45/3.0' 
CLAYSIDNE ymc as abow hght OliK p y  (SY 6/1); 
olive gray (5Y 4/1> hrt silt 

18.0 to 23.W R U N  
RECOVERED 4SlS.0' ROD = 45/50' 

145': 90 bulcd; Fc oxide 



GEOLOGIC LOG 

a 
7 

2 3 - . 1 1 1  

24-- 

25 

ROjtXtNumkr: PAGE 

2aKuuwm - 4 o ( 2  
Rocky Fiats: 881 Hillside 

"1 I 

~~ 

2313 to 28.E RUN 
RECOVERED 20/S.V RQD - 1.7/5.V 
CLAYsTDNEumC.r.bm. 

280 to 30.E RUN 
RECOVERED 17/20' RQD = 3.4/2.W 

242 to 24.r; micro fractures 
with abundant Fe 
C O M C ~  wdula 



1 GEOLOGIC LOG PrqeaNumba: 
Rocky Fiats: 881 Hillside 202%- 

31 

32 

33 

34 

35 

36 

37 

38 - 

PAGE: 

- 5 O l L  

TOTALBOREHOLEDWH - 30.0'. 

N o t a  

2911s; w by; bukd; Pe 
aridc 



P W N U m b c r :  PAGE 

GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 I I d 4  

BomhoIeWeU Id: B3o0590 
Northing (ft): 348927 
Easting (ft): 21964.7 

Total Depth (ft): 7.0/275 

ChtJredBySM: 

QA By / D a t r  

Ground Surface Elev (ft): 5895.9 

SPCarpenter/JKHarriz 

1- 
Chcckrd By P M  

JEM 02/18/90 

- -  
DriUing Company Boyles Brm 
Drillus DVStyiu/PCBushkovski 
Helpu: TWMemtt/MBoyd 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: NontiWata 
Date Start& 

well Type: BH 

Type: B-57 

2/9/90 
Date Completed: 2/19/90 

- 
SPT 

SANDY GRAVELLY CIAY: grayish b m  (PIR 3/2); 
nonstmtified; fme tovcry mure guncd sand; 1 to4 an 

 roo^ and g ~ ;  medium to .tiir; moia 
poor cortins mbaagukr; quurmt, 'lOWPlPnidty; 

3.0 u) 5.W RUN 
RECOVERED 12/20 

~ 

5.0 to 7.W RUN 
RECOVERED 20/20 
5.0 10 5 9 :  SANDY .C 8- 

5 2  to 7.E CLAY; medium dark gray (N 4/0); light olive 
gray (SY 5/2); tracc als mc&um to high pl.rtrity; 
fractured n t h  calcareous filline rn stainme some 

3.0 to 42': W L E  
(VOA'S ONLY) B3oM9OOMs 



GEOLOGIC LOG 
plqa*Numbcr. 

Rocky Flats: 881 Hillside v 
PAGE 

- 2 o f 4  

E?orehole/Well I 

10 

11 

12 

lL 14 

0 

62 

TOTAL AUGERED D W H  - 7.0'. 

7.0 to 95': RUN 
RECOVERED 0 . 0 p  

95 to 14.e RUN 
RECOVERED 28/45' 
93 to 1o.ff SILn aAY grrynh onage (10YR 7/4); 
di@y mottkd; vt.uy Lrmoltcd; 100% medrum plDItic 
fmcq ocaaod medium p m ~  mhngulu to subrounded; 
modcarc plsnicrty; firm; damp. 

10.0 to 11.6': SILTY SANDY UAY: rnodcmtc yeuonrh 
brown ( I o n  5/4); no rppucnt ctructurt; slrghtty to 40 to 
70% wdtum plybc fmcq (40 to 30%) frne to mcdrum 

gruned rmd: oaauod grave6 modcxateiy so~td; 
angulu; quarmtc; firm to Stlff; damp. 

115 to 123': SILTY UAY grayrrb orange (IOYR 7/4); 
slightly mottled; wcakiy laminated; 100% medium plastic 
fin- firm; damp. 

PACKER'IEST: 9.71 to 
1 4 s  
10.0 10 ll.6': LlTHOLOG 
Fild inrcrprcut100 changed 
from SANDY CIAY to SILTY 
SANDY CLAY bewd on gram 

k=w= 
10.6 to 113': SAMPLE 
(G-W) 
BJoQ5SUll5l22 



GEOLOGIC LOG Rocky Flats: 881 Hillside 
Borehole/Well I& B34 

RWjCUNumkr: PAGE: 

MzP-334Mmo - 3 o ( 4  

GR WNDUATER 

se 

3s 

so 

90 

BEDROCX 
14.0 to 18.E RUN 
RECOVERED 1.4I4.0' ROD 1A/4.0' 
S I L n  CXAYSIXlNE: plie yellovpb bmwn (10YR 6/2); 
m ~ i m o s t a m i a g m r o a v r u r f v a . a d r b a g f i n e  
frunues light b m w n  (SYR5/4); ma to omltnrul 
me4ium t o u x m e p m a l ~ ~ ,  modcrate 
plrticicy; hightyvuthcrrd; firw dun* 

18.0 to 2o.v RUN 
RECOVERED 1.6/20 ROD - 1.0/20' 
18.0 to 185': SILTY CLAYSTONE: dark yellowish bmwn 
(1OYR 4/2); as aboK; slightly lesr wuthtrrd; gradual 

185 to 19.W SLlY CLAYSrONE: moderate brown 
(IOYR 4/4) to ducky bmwn (SYR 4/4); lots o f  color 
vaNtiow nonpi.al fmcs but mry k some fw d 
pcrccnuge; highlyvmthered clliche; very brittk; 
inampcunq iroa ament:  hud; WCL 

19.0 to 19.6': IRON CONCREIION. 

changtoPtyclayrtoae. 

20.0 to 22W RUN 
RECOVERED 20/20' ROD - 1.8/20' 

20.0 to 202': IRON NODULE: =me .I; abOK; sand mixed 
with silty clay. 
202 to 22W SILTY CLAYSTONE same .I; 14.0 to 18.W. 
vcry rum. 

145 to 14.8': SAMPLE 
( G E O T E C " W )  
BJo(I5901Ul48 

145 to 14m. 50 de& 

PACKERTEST: 14.76 to 
mu' 
148 to 1489: CiS deg. 
UM to U2r; (3); 90 de& 
U3 to 52': (2); 4 de& 

PA-=: 1 7 3  to 
224' 

Iimontte mcd frrcrurts: 
18.1 to 1822'; 60 de& 
182 to 185' (4-6) other umc 
fnnum dimcutt to measure 

18.4'; 90 de& 
185 to 19.6'; brittk piem, 
highly frraprcd 

agte 



GEOLOGIC LOG 

28- 

29- 

ProjectNumkr: PAGE: 

2Os33494m - 4 o ( 4  Rocky Flats: 881 Hillside 

30- 

- 
tEc 
3L 

0 

100 

73 

220 to 24.V: RUN 
RECOVERED aopo RQD - 0.0p.v. 

24.0 to 2fj.V RUN 
RECOVERED 20/2V ROD - 2.0/2.V 

260 to 279. RUN 
RECOVERED 1.1/13 ROD = 1.1/15'. 
SILTY CIAYsrONE: same as 14.0 to 18.V very fm. 

TOTAL BOREHOLE DEPIH - 275'. 

(I 



P@XCNPmkr: PAGE - - 1 O f A  
GEOLOGIC LOG Rocky Flats: 881 Hillside 

Borthoie/Well Id: B300690 Drilling Company Boylw Bros. 

Eat ing (ft): 21877.4 HdDu: lWMemtt/MBovd 
Northing (ft): 348473 Drillu: DVStyfu/PCBushLovski 

I 
I 
I 

I 
I 

U. 

I I m 

LithokgrDecarptioa 

0.0 to 2R RUN 
RECOVERED l.8/20 

PAGE 

- 1 OfA 

TOPSOIL 
0.0 to 0.4': SANDY SILTY GRAVELLY C I A Y  modcnte 

Borthoie/Well Id: B3M690 

brown (SYR 3/4); mnwnuficd; fw to w'y coarse gram& 
saw 1 to 7 cm. grm~L; poor ronmg; subanguk. 
q- low to medium plasticity; roots and gnrr; 
medium uirt; m d a  
COLUIYNH 
0.4 to 18: GRAVELLY SAND AND CLAY: modcrate 
yellavLh brava (lOYR 5/4) to light light b r c m  (SYR 
5/6); nonrtntifitd; fw to wsy c~prrc gruned uod; 1 to 5 

nitc lorw pl&e stiff: damp. 
20 to 4.0': RUN 

I DrIllinaComwn~: Boylw Bros. 

Center bit run. No rampk taken. 
GRAVELLY SAND AND CLAY: same as abOK 

- 

Ground Surface Elm (ft): 5896.4 

checked BySM \\ t m d s c  
checked By P M  

Total Deptb (ft): 6.0/312 
JJwFdIfy: SPCarpenter/JKHarriz 

QA By / D a k  JEM 02/18/90 

4.0 to 6.R RUN 
RECOVERED 1.7/20' 

Rig 'I)pc: B-57 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: NoneNater 
Date S W d :  2/9/90 
Date Completrd: 2/21/90 
well Type: BH 

CLAY medium dut p y  (N 4/0) to moderate yellowish 
brown (IOYR 5/4); bloaY; tract to some sils medium to 

high plasticity; calczrrour pockeu: some iron staining 
weathered; fm to medium hard; damp. 

TOTALAUGERED DEPXH - 6.0'. 

20 to 26': SAMPLE 
(VOA'S ONLY) B3006900203 



GEOLOGIC LOG 
lolc/Well I& EU 

Rocky Flats: 881 Hillside 
pllc.riea Nu- PAGE 

2m%samm X d L  

Ec 
5- 

LOO 

49 

60 

60 to RW: RUN 
REcovERED20/2v 

8.0 to l25’: RUN 
RECOVERED 2 2 / 4 9  
80 to 9.R SILTY ClAY AND GRAVEL: clarkycllowh 
bmwn (10YR 4/2); (SO%) g r m k  poorly =gular to 
rubangular graw quartzxe rad dlutone; manmum uzc 1 
cm; mmimum sur. 1 m m ;  (SO%) medium pIpnr fia- @oft; 
movttodamp. 

9.0 to 10.1’: SILlY CLAY: modcatc ycuwrh bmwa; to 
dark ycucwh o n a p  (lOYR S/4 to lOYR 6/6); (E5 to 
95%) plutr fmcs (S to 15%) 

hrmavde~tcdbycdornrrrcloru; ~ a l l c h c  
--ghayrirm;dUnp 

poortyrorred; mgulu 
quumtc; ID.pmum 8as 3 cm; h0nmat.l 

10.1 to 10.2 SILTY CLAY gryvh brown to durky b l a m  
(SYR 3/3 to N R  2/2> 10096 mtdtum pl- fma; fady 
u d o m  textus fum; damp. 

~ 

BH)ROCK 
125 to 145’: RUN 
RECOVERED 12/20 RQD = 1.2/20’ 
123 to 132’: S I L n  CLAySToNE: graM brown ( N R  
3/2); dusky brown (NU 2/2) medium plastis firm; dsmp 
l 3 2  to l3.f: CLAYEY SILmNE: pale ycW bmwn 
(IOYR 6/2); (100%) noaphsbc fin- caliche 8t b.re (yr) 
dong horuonul pllaa; hxd; damp 

P A C K E R m .  10.1 to 
1537 



* 
(ft) - 

u- 

16 - 

17 - 

18 - 

19 - 

20- 

21 - 

22- 

DEPTH 

B -  

I 

HOUR I DATE 

I 
Y W  I 

GEOLOGIC LOG I Rocky Fiats: 881 H 

1 
GROUWDUATER I 

- 
REC 
5 

54 

100 

32 

145 to 18s .  RUN 
RECOVERED 20/4.0' RQD - 1.6/41y 
145 to 161y: SILn CLAYSTONE: p8k ~ U O W I S I I  b m  
to dark puwh b m  (IOYR 6/2 to l O Y R  4/2); 
indimnrr krmnr baaed oa rubtlc ~ l o r w u t l a v  m a t  
Wrdyduc to slight gram PIC vlvum 100% wbum 
plaau: f m q  silt content nnrbk (to 30%) firm to vcry 
fmdunptomaa  

16.0 to 163': SILTY, SANDY CLAYSTONE: modexate 
ycllawph b r w  (lOYR5/4); uniform smawq (80%) 
slightly plrrac fm- wry fine to fmc gmad rpad; soft to 

rnod-tctyco& mcau 

~ 

185 to mM: RUN 
RECOVERED 15/15' ROD 15/13' 
185 to 19.6: U Y E Y  SILTSMNE: modente yeliowrrh 
brown (lOYR5/4); intcriunuuted (indutmctly) nth  
SILTY CLAYSTONE (as 145 to 16.0); sandnone IS 

(MI%+) uxy fine to fme g n m d  mad; mil sorted, 
rubanpkr to cubrounded; quurmc (40%); m a  to rllghtly 
ptaar fin- medium soft; m o w  
19.6 to 20.0': SANDY QAYEY S I L ~ N E  interbedded 

, w i t h r i l t y d a y a o a e ; v c r y ~ l y ~ t t d .  
20.0 to 225': RUN 
RECOVERED Q.8/25' ROD = O S W  

20.R rlightiy greater perccnugc a€ r a d  (7046); krmnrtcd 

20.6 to 208: SILTY CLAySroNE laminated nth SILTY 
CLAYEYSANDSTONEL 

20.0 to 20.6': SILTY (ZAYEY SANDSTONE 8t ia to 

wth SILTY C I A Y ~ N E  hran 20.6 to mx. 

PACKER "I? 14.98 to 

u.0 to 155'; hae fmuurc, 0 
m a *  

de& W I  with Limocute. 

16.0 to 16.1'; (3) iadiaim 
fine h.mrres 90 des; infiied 
with limarucc, one nth 
alich 

185 to 19.6': LITHOLOGY 
Fie ld in~mwachaogbd 
lraaCLAYEYsILn 
SANDSTONEto U Y F l  
SIL'IsroNE based on gram 
rizc UUryEo 
185 to 19.E SAMPLE 
(G-W) 
B3oo69o195200 
19.0 to 195': SAMPLE 
(G-w) 
B30069oM02M 
195 to 19.9: SAMPLE - 
B3006~208 

._..I 



Projeu Nunrba: 

2u2s33uw020 GEOLOGIC LOG Rocky Flats: 881 Hillside 

245 to  265’: RUN 
RECOVERED 20/20’ ROD = 05/20 

PAGE 

- 4 O l L  

265 to 289: RUN 
RECOVERED 20/20’ ROD = 1.7/2.0’ 

to 27.6’: SILTY CIAYsrONE u at 263 to 263 
laminations krr frequent. 

27.6 to 285’: SILTY UAYsrONE pale ycuovirb b r w  
(lOYR6/2); rclativcly uniform (homogentour); silt and 
clay amtent (50/5046) 10046 non to slightly plastic f m c s  
limoaite in veins (thin); vcy frrm; damp 

283 to  3 1 2  RUN 

SILTY CLAYSTONE pale ycllorvish b m  (10YR 6/2); 
10046 nonplastic to slight plastic fma; largc silt pcrecnmgc 
(50%); fine veins of lioaite throughouS wxy frrm; d.mp 

RECOVERED 0 . 9 ~ ~  RQD o.9p.r 

Fine fracture 27.1’: 0 de& 

frraure 
from 27.1 to 27.6’ but brotc in 
pi- .ad not dictingulsobk; 
NO- fnnura 276 to 
28.T. 

limooltc tilled my be mom 



GEOLOGIC LOG 

r k  

PmjutNumber: PAGE: 
Rocky Flats: 881 Hillside - - 5 O i L  

C R M l W A  TER 1 DEPTH I :z D A T E  , 
z 

BOREHOLE D E F "  - 31.2'. 



GEOLOGIC LOG 

- 
Ec 
k - 

25 

9s 

60 

ProjatNumkr: PAGE 
Rocky Flats: 881 Hillside 2mu3aom - 1 o i 4  

coLLuvIuH 
0.0 to 2 W  RUN 
RECOVERED 05/20' 

BorrhoieNeU Id: B3o0790 
Northing (ft): 34831.6 
Easting (ft): 21779.4 
Ground Surface Elev (ft): 5890.6 
Total Depth ( f t ) :  6.0/23.0 
Logged 4s SPCarpenter/JKHarriz 
Checked By SM: 
Checked By PM: 
QA By / Datr: JEM 02/18/90 

20 to 4.W RUN 

LO to 3.7 SANDY MY ducky yellow (SYR 6/4) 
medium tight p y  (N S/O); nonctratified; frne to swum 
grand sand: trace fine gravels moderate to poor sorting( 
subangulu; q u a m  medium plasticity; calcaour; uon 
staining; mot hairc; wry stiff; damp. 

RECOVERED 1.9/20' 

Drilling Company Baylu Bros. 
Driller: DVStyIw/PCBusbkovski 

H e l m  TWMemtt/MBayd 

Drilling Method: NX Core 
Drilling Fluid: NonerWater 
Date Stuttd' 2/9/90 

Well Type: BH 

fig 'LLpe: B-57 

Date Complettd: 2/22/90 

3.7 to 3.9': SILTY U A Y :  mcdium gray (N S/O) to tight 
dive gray ( N  6/1 to 5/2); bloc@ medium plasticity; mot 
haix tma iron staining slightly cal-ur; f i  damp. 

-..-- 
0.0 to 3.T: SAMPLE 
l3mmUxm 
B30079000(#D 

2.9 to 3.9': SAMPLE 
(VOA'S ONLY) l3mmamM 

1 

4.0 to 6.W RUN 

SILn CLAY same as a h  
RECOVERED l2/rot 

TOTAL AUGERED DEPTH = 6.0'. 

GRWNDUA TER 



GEOLOGIC LOG 
B3( 
REC 
- Borthok/WeU Id: 

PrqCaNumkr. 

M2p.334wnm 
Rocky Flats: 881 Hillside 

GRWNDUATER 
1 

~~ ~ 

PAGE 

- 2 O i 4  

BB)RO<X 
10.0 to 13.W RUN 
RECOVERED 3.7/3M RQD = 24/3.W 
10.0 to 112': SILTY CLAYsrONE intexiamhted with 
SILTY CLAYEY SAND!XONE: dark yellowish orang 
(IOYR 6/6) to moderate ycllowicb brown (10YR5/4) 
mottle lighter in sa- layerr; darter in clayey layerr; 
sandstone as abOK; SILTY CLAYSTONE: 100% medium 
plastic fin- f i  to stiff; damp. 
112 to 11.8': SANDY SILTY CLAYSTONE intdamirutcd 
with SILTY SANDSTONE: as at 10.0 to 111; firm to stiff; 
gradual increase in clnystone percentage towards bpce; 

aliche in hmma at 113'. 
11.8 to l3.W SILTY CUY!XONE: moderate pllovirh 
brown (10YRS/4); (100%) medium plastic fur= firm to 
stiff; damp; several caliche wduks at 125'. 

13.0 to l5.W RUN 
RECOVERED 1.0/2.0' ROD - l.O/ZV 
13.0 to 13.4': SILTY M Y S I D N E :  dark ycllolwich brown 
(lOYR 4/2); unifonn tcxturq (100%) medium plauv fur- 
low silt perowrage; mddnbk; coft to fum 
13.4 to 14.W SILTY CUY!XONE: dark yellowish b m  

Narc 
6.0 to 63': SAMPLE - 
6.0 to l o a  LrXXOLOGY 

fran SILTY M Y S M N E  to 
SXLTY ClAY based on pam 

Fiid intrrpcmtioa eilulgcd 

k.rulgru 

(G-CAL) 
B3ou7!mM110 
PACKERTEST: 10.1 to 13.0' 

Fine iimoairc filled fractures 
ac 
11.e 45 de& 
115 to 103'; 90 de& 



Rocky Fiats: 881 Hillside GEOLOGIC LOG 

I 

P m j c ~ N u m k r :  PAGE: 

2Os.- - 3 o f 4  

rS.0 to 17.E RUN 
RECOVERED 13/20’ ROD = 1.9/2W 

(lOYR4/2);uniformlutPrrfirmtortiff;limotureia 
paactr (05 an) at l5.l.U25,U~2 damp. 
U.7 to 16.05’: SILTY CIAYSMNE intcrkmirvtcd with 

yellowish b- (10YR 6/2> (10096) non plprtic to slightly 
plastic finer; porabk trace wry fmc gramcd and: stife 
damp 
16.05 to 16.P: SILTY CLAYSrONE as at 15.7 (no 
intcrlamiMtiwrofciaynoae). 

23.0 to l5.P SILTY [ZAYSMNE dutpllarbrw 

QAYEY SILISI’ONE: C l a y a a K  u at l5.R pale 

~ 

17.0 to 20.E RUN 
RECOVERED 22/34’ ROD = 2.0/3.0’ 
17.0 to 18.1’: SILTY [ZAYSrONE: ~pmc u l3.0 to lX4’: 

to doyLtolK. 

18.6 to 192’: SILTY CLAYSrONE: same as a& with 
laminatmu of silty sandstone 

20.0 to 23.1~: RUN 
RECOVERED 3.0/3.W RQD = 3.0/3.0’ 
CLAYEY SLmoNE: same as 18.1 to 18.6; with 
laminations up to 7 mm o f  sandy altstone to 215’ then 
laminations of silty rpndctone 

N a a  

S U M  lilrc Limoole mnr 
thrcmghous mdlrrurt fmcturc - 
U.? limoartc m alutooe 
16.0 to 168’: SAMPLE 

-60168 
16.0 to 16.1’; fie frrchlrc 

162 to 16.4’; limautc poctrtc 
1 C m  

la aliche ooduk8 2 an 
la to 16.6’; 50 dcg. 
16.6’; aliche d u b  (2 an); 
fiaeLimoarrcfilkd- 
1661 to 1685’; 3s de& 
16.7 to 16.F 0 deg. 
PACKERTESE 17.0 to 23.0’ 
Fi Limocllu filkd fractures 
17.1 to 1725’; (1); 50 de& 

1 7 3  to 175X (2); 0 de& 
1755’; (1) 90 de& e?kcbe on 
rurfrc; core brake along plane 
17.7 (1); 90 deg. 
17.73’; (1); 90 dcg. 
17.m (1); 90 de& 
1782 to 17.98’; (1) c u m  0 
kg. 

(GEOTEC”ICW 
B311079M86188 
182s’; liwrmtc aoduk 
1832 to 1834’; 7s deg. 

1n 

18.45 to 1w 90 de& broke 
along thrr line 
1 8 s  to 188’; 4S dcg. 
18.7 to 1885’; 0 deg. 
18.95’; cllrbc in IMUM 
20.0 tb w: LIT~-IOLOGY 
Fibd intcrperrmuca ctvaged 
fromaAYsT0NEto - 



GEOLOGIC LOG Rocky Flats: 881 Hillside 
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GEOLOGIC LOG 

TOPSOIL. 
0.0 to 20': RUN 
RECOVERED 1.0/20 

P r g a N u m k r :  PAGE 

2 m 9 - n  - 1 o f 4  Rocky Flats: 881 Hillside 

GRAVELLY Q A Y  dusky brown (SYR2/2); 
nonlminstcd; 1 to 3 an broken grsvclt; quueae; 
org.nies roou; medium plrticity; damp. 

Borrbole/Well Id: B300890 
Northing (ft): 3482oA 
Easting (ft): 21680.1 

TOW Depth (ft): 14.0/295 
Ground Surface Elev (ft): 5897.4 

TALuthuer/JEMarks 
CheJttdBySM: + ,,'\-%\- - 
cbecktd By P M  
QA By / D a t r  JEM 02/l3/90 

SILTY CLAY: modcnte b r w  (lOYRS/4) to payd~ 
o m @  (10YR 7/4); monlcd; medium plasticiry; m a  
staining nonlmtnrtcd; silty; tma usy fine grplned rand: 
t r a a  to some caticbe; bluish white (SB 9/1); strong H U  
rcacti00, reworked clayrtoac; medium plasticity; denre; 
damp. 

Drilling Company Boyies Bras. 
Driller: DVStyies/PCBushkowki 
HdpCr: TWMemttIMBoyd 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: NOne/WatU 

Date Start& 2/12/90 
Date Completed: 3/5/90 
well Type: BH 

Type: B-57 

4.0 to 6.0': RUN I REcoVEREDl.8/2W 

M o a i t o r m g ~ a t  

H N W  0.0 
AU mdqp lnade auger; m 
b r u t h r r y q  on c u t t u ~ ~  
and on core at brtlpound 
unkrr-wtedbelorw. 
TRIPBIANKSAMPLE 
TB0212901 
011 to 1.u: SAMPLE 
(VOA'S ONLY) BXYIIW0002 
0.0 to 3.4': W L E  
BfD0890000) 

2 0  to 24': 
(VOA'S ONLY) BJ008WOU)4 

-kk 

4.0 to 5.8': SAMPLE 
(VOA'S ONLY) B3008900406 

4.0 to 8M: SAMPLE 
B3008900U111 



ProjcctNumkr: 
GEOLOGIC LOG Rocky Flats: 881 Hillside 2 0 2 % ~  

7 

8 

9 

10 

11 

12 

13 

14 

PAGE 

Lo14 

6.0 to 8.V RUN 
RECOVERED 20/2tr 

8.0 to 1O.V RUN 
REMVERED 20/2(P 
SILTY M Y :  ~lmeuw traoc grrvcl. to cobbler; 9.7 
to 10.0' modentcly calarcauq mockate H a  rruhon. 

10.0 to 12e RUN 
RECOVERED 20/20 

120 to 14.e RUN 
RECOVERED 20/2.(P 
120 to 121': SILTY CLAY same as a b  
BH)ROCK 
121 10 14.0': SILTY CLAYEY SANDSTONE vcxy p l e  
orange (1OY R 8/2); to dark ycllowirh orange (lOYR 616); 
monkd, nonluninattd; silty, vcxy fine to fine p m e d  sand; 

plarticity( firm; moderately, mnrdidated, slightly 
cliarean; slight HCLructiw; at times pdingtodty 
~ndydsynoae; bmp. 

sub.nylu to rublwndod; qrrareocc; clayey; non to low 

6.0 to 8.V SAMPLE 
(VOA'S ONLY) B3WWWK8 

8.0 to 10D: SAMPLE 
(VOA'S ONLY) 83008900820 
8.0 to l2.P. SAMPLE 
BJ008900BU 

10.0 to 1uy: SAMPLE 
(VOA'S ONLY) 83008901012 



a 
PrqmNumkr: 

2mL3Ul9um 
1 

GEOLOGIC LOG )*' Uillside 

0 

a 

PAGE 

3 d l  - 

7 

Je 
3R 

I Rocky Fiats: I I  

TOTALAUGERED DEPTH - 14.0'. 

145 to 185': RUN 
RECOVERED 3.0/4# ROD - 3.0/4.0' 

185 to 19.W RUN 
RECOVERED 05/09 ROD = 05/05' 
CLAySToNE same as above light drve gny (fl5/2); 

(fl S/6); 1 cm dt knra to lncluaonr at  

19.0 t o  195': RUN 
RECOVERED 03/05' ROD - 0.0/05' 
SILTY CLAYSONE pale yellonrh b r w n  (10YR 6/2); 

195 to 215': RUN 
RECOVERED 21/20' ROD = 0.4/20' 
19.4 to 202 SILTY CLAY!XONE pale y e l l c w h  b r w  
(IOYR 6/2); brokur; fracturrd throughout; hrgh plamclty; 
soft dry to damp. 
202 to 215': SILTY CLAYSTONE w t h  lamimuons of 
SANDY SILTYSTON'E pale ycllowsh brrm (IOYR 6/2); 
trace t o  abundant IZW staining througbous dark )rclloauh 
o w g  (10YR 6/6); sand wth uxy tine pamak well 
sortcd, rubroundcd; quamocc; parts very sandy; 
c c m l ~ t c d  to uncwrohdattd; vesthcrrd; moderately 

to raft; damp throughout. 

NaaC 

146'; 90 de& h u k d ;  Fc oxide 

UP, 90 dek; huled: Fe oxide 
u.1 to ls.4': SAMPLE 

BmB9oUlLsI 

P A C X E R m  1626 to 
195' 
Abundant dirolltiwour mm 
hvrules 
16.4 to 16.6': 75-80 de& 
hukd;Pcoxicic 

18.n'; 90 dcg.; h d c d ;  Fc 
OXidC 

19.0 to 193'; trace wtnrcrl 
fRcturcr Fc Ltuacd; huled 

19.4 t o  203'; mcchamd 
franurrd throughout; open; 
vertical throughout 
PACKER-. 195 to 25.0' 



Prqeu Numbez GEOLOGIC LOG Rocky Flats: 881 Hillside 25a-334B4um 

30 l- 

PAGE 

- 4 o f 4  

- 
ZEC 
5 

0 

100 

110 

0 

90 

I 

IirbdosicDu :' 

215 to 235': RUN 
REcDwueD 13/20' RQD - 0.4/20' 
SILTY M Y S O N E  psk ]rclbwnh b r w  (lOYR 612); 
umcuabOK; lerrund in- -iron ruin dark 
yellowish onng (IOYR 6/6); crrlicbe wdukq trax to 

medium pl.rtrrty; moderately hrd; damp. 

235 to 245': RUN 
RECOVERED 0.0/1.0' ROD = O.O/l.V 

245 to 2S.V RUN 
RECOVERED 05 /03  ROD - 0.4/05' 
SILn M Y s r O N E  pale yellow& brwwn (10YR 6/2); 
mottled; abundant iron rulrunk dark yellowish orange 

OYR 6/6); t- b l r t  c u b m u m u  rpecb (IOYR 6/6); 
d u m  plrticity; hightywutberrd; WfC damp. 

25.0 to 27.0': RUN 
RECOVERED 22/20' ROD - l.l/20' 
M Y S O N E :  psk yellowish bnnm (IOYR 6/2); b l w  

PI- q- * morr rrndy tom& bottom; 
cPrboluccwr at 25.4 to 255'; o k  p y  (5Y 4/1); trace 
irOa stain in plrccr dark yellow orange (IOYR 6/6); low to 
no plasticity; abundant Elliche ament at 26.8 to 27.V 
conSolid.tad, unwcatherrd; moderately hank damp. 

rome silt to silty tlacevclyfinc e rplrd in 

27.0 to 285': RUN 
RECOVERED 0.0/1.5' ROD = 0.0/15' 

285 to 295': RUN 
RECOVERED 0.9/1.0' RQD - OS/l.O' 
SILTY CLAYSTONE dusLy yellowish (SY 6/4); sandy in 
part; very fine graincd; trace to some iron staining tight 
olive brovn (SY S/6); trur black crrbonraour cptckt (N 
l/O); trace pl.nidtp; weathew moderately d e  damp. 

TWI'AL BOREHOLE DEPTH - 295'. 

24.5 to 25.0'; abundant 
fracturrr; 0.30 de% Fe 
ctniaed; fded 
PACKER=. 245 to 295' 
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GEOLOGIC LOG 
F'qcctNumkr. PAGE 

Rocky Flats: 881 Hillside 2029-3.3mUm - 1 o f 4  

TOPSOIL 
0.0 to 2.0': RUN 
RecovERED L 7 P Q  

Borchole/Well Id: B3o0990 
Northing (ft): 34810.0 
Mting (ft): 215818 
Ground S u h a  Elev (ft): 5905.4 
Total Depth (ft): 14.0/293 
~ g g + d B y :  TALutherer /SPCarpenter 
checked By SM: 
checked By P M  
QA By / Date JEM 02/14/90 

0.0 to 1.W GRAVELLY SILTY CLAY: moderately b m  
(PIR 3/4) to tight b r w  (SR S/6); mottled; nollkminnted; 
0- 1 to 3 cm rubrounded to broken -4 lithic 
t- wry tine gmnd and; law to medium plasticity; 
crlrbe; light pay (N 8/0); strong HCL rcrtlon, dy.  
COLLUVNM 
1.0 to 1.E GRAVELLY SELTY CIAY light bmwn (SYR 
S/6) to moderate brown (SYR 4/4); same Y abOK; iron 
staining, 

Drilling Company BoyiW B r a  
D d u :  DVStyIu/PCBushkovski 
Helpu: TWMemtt  

Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Wa!er 
Date Start& 2/12/90 
Date Completrd: 2/26/90 
Well Type: BH 

Rig Type: B-57 

20 to 4.W RUN 
RECOVERED 1.7D.O' 
GRAVELLY SILn CIAY mmc as abOK; iron 
c ~ m t i o q  moderately c a k a ~ ~ ~  moderate to urong 
HCL reaction; traoc to some fine to medium gmncd sand; 
quartmsc and feldspatm grading to gmwlly sandy clay. 

4.0 to 6.W RUN 
RECOVERED 1.7nO' 
GRAVELLY SANDY CLAY: LBW Y a m  and; 
rub.ngulu to subrounded. 

4.0 to 5.T: SAMPLE 
(VOA'S ONLY) BJ009900406 

4.0 to 8.W SAMPLE 
B3009900408 
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8 

9 

10 

11 

12 

13 

14 

RUjCCtNumkr. PAGE 

2cm3mum - 2 d 4  Rocky Flats: 881 Hillside 

- 
REC 
5 

100 

100 

50 

100 

60 to 8W RUN 

GRAVELLYSANDYCIAYnmcuah 
RECOVERED 20/ro, 

~ 

80 to 10.W RUN 

GRAVELLY SANDY CXAY moderately b m  (SYR 4/4); 
sameu- 

RECOVERED ZOpD 

10.0 to 12.W RUN 

GRAVELLY SANDY CXAY cBmc as aboK; at  timer 
grading to GRAVELLY U Y E Y  SAND; fm to medium 
mi=j sand; qupraac * 1 to 4 mm 
c l a m  m r k e d  claystme; calcarrouc; moag HCL 
rcactloa; firm; m o a .  

RECOVERED 1.0pu 

subrounded; 

BH)ROCR 
120 to 14.W RUN 
RECOVERED ZO/Z(Y 
SILTY CLAYsrOkF2 graysh orange (10YR7/4) to light 
brown (SYR 4/4); mottled; iron stained; nonkmmated; 
t r a a  fracture; t r a a  iron mncrctiollL; uaa sand; as ebcuc; 
low plamaty, moderately mnrdrd.ted; frrm; dry. 

6OtoWSAwLE 
(VOA'S ONLY) 81009900608 

3nmxmmE 
(VOA'S ONLY) -10 

8.0 to 11.W. SAMPLE 
B3oo99(1oBu 

2 10.0 to 11M: SAMPLE 

(VOA'S ONLY) 83009901012 



PrqeaNumkr: PAGE I 
Rocky Flats: 881 Hillside MZP350P#IZO - 3 o ( 4  

GEOLOGIC LOG 
B3oo090 i 

"1 
16 -I 

1 9 1  

22 L 

Id: 

GRWNDUATER 

REC 
5 L  

30 

70 

a0 

u 

DEPTH d= 

U)D 
3L 

30 

57 

80 

0 

~ 

WTALAUGEELFD DEPIH - 14.0'. 

143 to 163': RUN 
RECOVERED 0.6m ROD - 0.6/10 

PACKER "R 143 to 193' 

163 to 193': RUN 
RECOVERED 21/3.0' ROD = 1.7/3.0' 
cLAysrO"E same = a b %  tight o k  gray (SY 6/1); 
dusky ycllaw (SY 6/4); no ccllarrour dcpoua. 

163 - 16.6'; mefh.rucll 

16.6 - 16.8'; 30 dek; h u l e d :  
Fc oxide 
168'; 50  de^ hukd; Pc on& 

Fc oxide 

Fc oxide 

I 20&= hulcd; Fe andc 
17.9 - lm 75 dcg; huled; 
Fe orride 

172 - 175; 80 dek; h u k d ;  

17.4 - 179.65 delt; huLICd; 

17.6 - 17.8': 60 de& QoLItd by 

19 1 ?n 74 7' 

193 to 203': RUN 
RECOVERED 08/1.0' ROD = 0.8/1.0' 
CLAYSI'ONE: same as a b .  B3o0990193201 

193 to 20.1': SAMPLE 
(GEOTE(3INIW) 

19s - 19.7 10 de& h u k d :  
Fc &de 
19.T 45 de&: h u k d :  Fe onde 
198 - MM; 40 de& buled: F'c 
orride 

203 to zu': RUN 
RECOVERED l.l/20' ROD = O.ORQ 
QAYSIY)NE:rawasabcm. 



GEOLOGIC LOG 
Borehole/Well Id: 

ProjeaNumkr: 
Rocky Flats: 881 Hillside Mze310940M 

PAGE: 

- 4 o ( 4  

- w 
(fi) - 

23- 

24- 

2 5 -  

26- 

27 - 

28- 

29 - 

30- 

Graphr Sa a 

GROUNDWATER 

223 to 243': RUN 
RECOVERED 1.4/2[y RQD = 0.8/20' 
CLAYsrONE: umc as abmq medium gray (N S/O); Light 
o k  gray (n 5/2). 

243 to 253': RUN 
RECOVERED l.O/l.O' RQD - l.O/l.O' 
CLAYSTONE same as a m  light olive gray (N 6/1); 
pak yclloarirh b m  (10YR 6/2); graysh orange (IOYR 
7/4); trace cartKHuocour deb& 

253 to 273 RUN 
RECOVERED 20/2.0' RQD = 2.0/2.0' 
CLAYSTONE; same as IboK; ducky pUow (N 6/4); light 
o k  gmy (N6/1); medium gny (N 5/0); inaaring silt 
toriltyin put at 253 to 265'; nocarbolllccour debrit 

273 to 29.3': RUN 
RECOVERED 15/20' ROD - lS/ZO* 
CLAYSTONE same as a m  light olive gray (N 6/1); 
medium pay  (N 5/0); trace silt. 

TOTAL BOREHOLE DEP"R - 293'. 

healed; Fe oxide 

Fe oxide 

Fe oxide 

263 - 26.5'; 35 de& h a l e  

26.4 - 26.5': 30 dek; h a l e d ;  

26.7 * 272'; 0 de& haled:  

273 - 27.4'; 55 de& haled, 
Fe oxide 

Fe oxide 
26.4 - 265'; 30 de& h u k d ;  
Fc oxide 
275 - 27.8'; 8 dek; h a l e d ;  
Fe oxide 
27.8 - 283'; 20 de&- haw 
Fc oxide 

Fc oxide 

hulcd; Fe oxide 

273 - 27.6'; 0 de&; h a l e d :  

27.8 * 28.e 30 de& hulad; 



R q c a N e .  PAGE: 

GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 zQ2p.- 1 I d 6  

BoreholeAVell Id: E301090 
Northing (It): 34797.9 
Eating (It): 214828 
Ground Surface Elm (ft): 5910.8 

Drilling Compuly: BoyIes Brm 
Drillu: DVStyles 
Helper: TWMemtt 
Ria IhK: B-57 

Total Depth (ft): 22W42.S 
LWFd 4t 
Checked By S M  
Checked By P M  
QA By / Datc 

TALutherer/SPCarpenter 

_I A h >  

JEM 02/18/90 

- 
hEc 
70 

30 
- 

0 

0 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: Nooe/Water 
Date Started: 2/12/90 
Date Completeck 2/16/90 
Well Type BH 

- 
RQD 
70 - Litho&@ Dcunption 

TOPSOIL 
0.0 to 2.0': RUN 
RECOVERED 0.6/10 
SILn CLAY: dusky b r w  (5YR 2/2); n0nlamin.W 
mottlag orgrnicr silty; ma und; fine t o  medium 
8ruoed; nrb.ngukr to subrounded; qua- low to 

medium p6acticiw dense damp. 

COLUJVNM 
20 to 3.W RUN 
Center bit NIL No vmpk taken. 
Colluvium inferred by driller due to grsvtlr under bit. 

3.0 to 6.0': RUN 
Center bit NIL No vmpk taken. 
Lithology from c u t t m p  

subrounded to broken; qua- and lithic; 1Wo silty clay; 
moderate ycllowirh b r w  (lOYR 5/4); ma fine to 
medium p n e d  crad; quuaac, - lowplasticia stiR dry. 

SILTY CLAYEY GRAVEL 9046 m l , 2 - 5  ~ m ;  

X I  I I 1 



PrcjeaNumkr: PAGE 

GEOLOGIC LOG Rocky Flats: 881 Hillside 2 n W - m  

6.0 to 7.0': RUN 
RECOVERED 0.6/1.V 
GRAVEUY SILTY SAND: gryvb o m g  (10YR7/4); 
nodammat& fm t o m u u g u a c d u a d ; ~ k r t o  
Nbrwnded; quumacMdreidcp.* silty; gram21 2 to4 I 

6.0 to 6.6': SAMPLE 
(VOA'S ONLY) 83030900607 

7.0 to 75': RUN 
Center bit run. No nmpk taksn. 

75  IO a& SAMPLE 
75 to 8.W RUN 
RECOVERED 05/05' 

(VOA'S ONLY) B30109a3706 

10.0 to 12.W RUN 
RECOVERED 0.0/20, 

120 to 125': RUN 
Gntcr bit run. No rrrnpic taken. 

1 2 5  to 14.E RUN 
RECOVERED 1.1/20' 
GRAVELLY CIAYEY SAND: light b m  (SYR 6/4) to 
moderate b m  (SYR 4/4); nonl.minatcd; monkd; frne to 
coarse gramed sand; rubangulnr to submundtd; quartm% 
1 to 3 CUI. @.me& broken to cubrouaded; trace to some 
silt; daycy; Iw plnrticity; stiff; damp; locally grading to 

P=UY =ndy w. 

l25 to 13.6': SAMPLJi? 
(VOA'S ONLY) B3010901314 
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GEOLOGIC LOG 
P q c a  Numkr: PAGE 

Rocky Fiats: 881 Hillside 202%33m-a.m - 3 o f 6  

15 

16 

17 

18 

19 

20 

21 

x 

14.0 to 15.E RUN 
RECOVEFED 1.0/1.(1 
GRAVEZLY U Y E Y  SAND: light b r w  (5yR 5/6) to 

medium gramed& s u b ~ g u A u t o r u b ~  quumxe 
a d  felbp.tIw 2 to 3 an. rubmunded to broken; 
lithic; cahchc at 1 4 3  very p.lc omgc (IOYR 8/2); strong 

pph OMg (l0YR 7/4) monkd; fAoahmMlcd: h e  to 

15.0 to 17.0’: RUN 
RECOVERED 13/2.0’ 
l5.0 to 16.E GRAVELLY U Y E Y  SAM). same JS &owe. 

16.0 to 163’: CLAY: pale gcllowirh b r w  (1OYR 6/2) to 
modcrate yllowirh brown (1OY R 5/4); mottltd; 
nodunhalcd: tnct to ywc ulr rounded cloystcme; 

medium prytlatv; duuc; dy. 
caiick bluish white (5B 9/1); r t m g  H<=L remmoa, -loart0 

17.0 to 19.W RUN 
RECOVERED ro/m 
17.0 to 183 CLAY. same as a m  alichc; same JS 

above. 

18s to 18.7 GRA- 3 to 6 cm.; rubrounded: lithic. 

18.7 to 19.0’: CLAY same at 17.0 to 185’. 

19.0 to 21.0’: RUN 
RECOVERED 20/2v 
CLAYsamcasatnx. 

BEDR- 
21.0 to 22.0’: RUN 
RECOVERED l.O/l.O’ 
SANDY SILTY CLAYSMNE: light b m  (SY 5/6) to 
graymh onngc ( l O Y R  7/4); monk$ n o n l a m ~ ~ t t d ;  tracc 
to some KY fine to fine gr;uned sand; subangular to 

N o t a  

14.0 to l5.W SAMPLE 
(VOA’S ONLY) B301090142S 

14.0 to l8.E SAMPLE 
83010901418 

15.0 to 163’: SAMPLE 
(VOA’S ONLY) B3010901517 

17.0 to 19.0’: SAMPLE 
(VOA’S ONLY) 83010901719 

18.0 to 19.m SAMPLE 
83010901821 

19.0 to 21.W SAMPLE 
(VOA’S ONLY) 63010901921 



PmjatNumkr:  PAGE 

GEOLOGIC LOG Rocky Flats: 881 Hillside 202p-33-aMml - 4 o f 6  

BorehoWWell Id: B301090 

23- 

'11 

- 
Ec 
5 

0 

0 

113 

94 

2 0  to 24.V RUN 
RECOveRED O.O/ZV ROD - O.O/2W 

24.0 to 2S.V RUN 
RECOVERED O.O/l.V ROD - 0.0/1.0' 

25.0 to 29.W RUN 
RECOVERED45/4.(YROD = 3.9/4.01 

29.0 to 34.V RUN 
RECOVERED 4.7/S.V ROD = 4.4/S.W 
SILTY QAYSMNE: same as ab<M; light dive gray (SY 
5/2); medium dart gray (N 4/0); sandy lens at 33.0': no 
pawl karer 

PACKER= PU7 to 
2734' 

m. 25.03 to 

25.1 to 253'; 25 des Hal@ 
Fc oxide. 
25.4 to 25.T 25-9065 de&; 
Hukd;Fearddc 
255 to 26R SAMPLE 
(G-W) 
B301owTSs2m 
25.8 to 26.W 708(MO deg.; 
Hcnkd; Fe oxidc 
262'; 85 dek; Hula% Fe 
O x i d c  

265'; SUW dek; Hukd: 
Fe oxik 
27.0 to 273 30 de& H d u t  
Fe andc 

29.0 to 33.7: L r I H O r n Y  
Reid interprruM c h ~ g u l  

Hukd;Feondc. 
.4 to 3o.V SANPLE 



GEOLOGIC LOG 

14.0 

ProjeaNumki:  PAGE 

202p-33-@MOm - 5 o f 6  Rocky Flats: 881 Hillside 

ROC 
A 

?2 34.0 to 39.E RUN 
RECOVERED S.O/S.O' ROD = 3.6/S.O' 

medium dark gray (N 4/0); yellowish gray (N 7/2); pace 

calcite nodules at 382, no rand gnvcl lenstr 

CLAYmNE: Lame .L 8- tight O b  p y  (fi 5/2); 

29s: 8S dec Hulcd; Fe 
OIiik. 
29.7 90 deg; H d &  Fe 
orcidc 
29.7 to 30#; I5 de&; Healed; 
Fe oxide. 
30.4'; 80 dec Hale& Fe 
0- 

3 0 q  SO dec Hukd; Fe 
orcidc 
30.n 70 deg; Hukd; Fe 
orcidc 
30.e 80 &e Hukd; Fe 
OIiik. 
30.9 to 312'; 5041-35-35 
dck; Huled; Fe oxi& 
31.1 to 319: SAMPLE 

B3Olrnll3ls 
312 to 319; 38-304560 
dek; Huled; Fe ondc 
31.8'; 40 des Hukd; Fc 
oxide. 
W, &" dcc H u l a  Fe 
oxidc;c.kiumcubauU 

-dY -. -13 -e; neaiui, . l-e 
Oxi& 

34.4 to 34.65'; 
404US!X4@-90 deg.; 
Hulod: Fe on& 
34.7% a 7 5  de&; Healed; Fe 
On& 

34.8 to 34.q 90.70 deg.; 
Mccfurucllly damaged; Fc 
oxide 
3S.R 90 de&; Mechalucally 
damaged; Fe onde. 
35.1'; 55 de& Hukd; Fc 
O X i k  

Hukd; Fe ox ik  

damaged; Fe on& 
36.1'; 8o8080 de&; Heaied; 
Fe on& 
368'. 70 dek; Mechuucllly 
damaged; Fe on& 

H u W  Pe on& 

35.4'; 50-50.75=15 dek; 

sa*; 60 dek; ~ e d ~ . n d ~  

373 to 37.7 5-90 % 



Prqm Numkr: PAGE 

252%3m%oo2n - 6 d 6  
GEOLOGIC LOG Rocky Flats: 881 Hillside 

Borehole/Weli Id: 8301090 

43 - 

44- 

4s - 

46- 

- 
ZEC 

94 

M D  
L 

91 39.0 to 423’: RUN 
RECOVERED 33/33 ROD = 33/35’ 
UAYsrONE: ~pwasabobq b l r t  arboaurwrdepop0 
8t 41.4 to 415’: woody e m ;  no ClhtC aodu& 

40.0 to 40.1’; S7G70 deg.; 
Hukd; Fe ondl 

40.4 to 40.6’: 20-75 dcg.; 
Hukd; Fe oxide. 

41.4 to 415’; 9WM5-90 I d e s  Hukd: Fe o n e  Black 

TOTAL BOREHOLE DEPTH = 425’. 



GEOLOGIC LOG 

0.0 to 0.4': SANDY CLAY graylrh brcm (SYR 312); 
nonsmtified; fine to very fouy graiacd sand; some 1 to 3 
cm. pawl$ poor roning; subangukr; qwmac; loar to 

medium plnrticity, 0- medium stiff; moist. 

P r q u s N e .  PAGE: 
Rocky Flats: 881 Hillside 2a2!%33440m - 1 o f 6  

ColluVruM 
0.4 to 20': SANDY CIAY. same Y abOK; pale brown 

Borthole/Well Id: B301190 
Northing (ft): 34785.9 
Easting (ft): 213863 
Ground Surface Elcv (ft): 59129 
Total Depth (ft): 222l43.0 
w!wqr: SPCarpenter 
Checked By SM: -d,,aw )I~-Q 
Checked By P M  
QA By / Date RW 02/17/90 

(5YR S/2); modcnrc bmwn (m 4/4); stik 

Drilling Company Boyies B r a  
Drill= DVStyles 
H e l m  TFYMemtt 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Water 
Date Started: 2/22/90 
Date Cornplettd: 2/23/90 
well Type BH 

Rig rn B-57 

20 to 4.0': RUN 
RECOVERED 1 5 p w  
SANDY CLAY Same as abwq some 1 to 5 cm. pvcls; 
hard 

4.0 to 6.ff RUN 

sAM)Y CLAY same as above; moderate b m  (SYR 4/4) 
light braam (SYR 5/6); slightly calcucouc as dcclrrour 

wining no organiu 

RECOVERED 2 0 p o  

4.0 to 6.W SAMPLE 
(VOA'S ONLY) 830119o0406 

4.0 to 8.W SAMPLE 
B30llw0408 



P m j c a N w  GEOLOGIC LOG Rocky Fiats: 881 Hillside 202!&- 

I 

PAGE: 

- 2 o c 6  

8.0 to 10.E RUN 

!SILTY CLAY AND SAND. moderate brim (SYR 4/4); 
light brown (NR 516); noartlrtified. fine to m a  axme - low p m d  moderate roning; Nbrouadcd: q u u e o c  
to medium pktkiy, calcareous in pam; medium dense; 
damp to dry. ' 

RECOVERED 20pv 

10.0 to 120': RUN 
RECOVERED zo/zo 
SILTY CLAY AND SAND. same as a m  traa fine 
F k -  'galcprrourdepcutr 

120 to 14.0': RUN 
RECOVERED L o p  
SILTY CLAYEY SAND. same .L abaK; increasing gravel 
Cite and perantage with depth; low to no PI&% dcnw; 
m a t .  

61)toglY.SAMPI.E 
(VOA'S ONLY) B30119o0606 

8.0 to 10.0': SAMPLE 
(VOA'S ONLY) 83011900810 
8.0 to l2.W SAMPLE! 
830llWoBl2 

10.0 to 12.E SAMPLE 
(VOA'S ONLY) B3011901012 

l20 to 14.0': SAMPLE 
(VOA'S ONLY) B3011901214 
120 to l5.1': SAMPLE 
83011W1416 



I I 

BorcholeAVell Id: B301190 

GROUNDWATER 
DEPTH 1 HOUR I DATE 

- 
REC 
A 

55 

45 

35 

0 

47 

NaCr 

14.0 to 16.W RUN 
RECOVERED l.l/W 
SILTY GRAVELLY SAND: muhum b m  (SYR 4/4); 
light b m  (NR 5/Q; come day; fine u) OXISC grarncd 
sand; 1 to 5 Em. IpsKk; poor mmng LublllBuLpT. 
q- * Low to no plmdty; d e w  m o a  

16.0 to 18.0': RUN 
RECOVERED 0.9/2v 
GRAVELLY SANDY CL4Y modcrate b m  (5YR 4/4 to 
3/41: nonuntitled; fine to very marre graured sand; 

to d i u m  plasticity very stiff: most. 
gmwk to cobble& poor somng rubangular; q m  low 

18.0 to 2o.w RUN 
RECOVERED 0.7/2V 
18.0 to 18.6': GRAVELLY SANDY m y :  same as a b .  

BEDROCX 
18.6 to 18.7 SILTY SANDSTONE: dark yellowish orange 
(10YR 6/6); dusky yellow (5Y 6/4); yellowish gray (SY 
7/2); nonscratified: fine to medium grained rand; some 
clay; moderate mrtin& subrounded, quartmt; low 
plastidty vutherrd; medium hard; moist. 

2o.o to 205': RUN 
Center bit NIL No samples taken. 

2os to 22.0': RUN 
RECOVERED 0.7/15' 
S I L n  SANDSTONE. same as a h .  

14.0 to L5.1': SAMPLE 
(VOA'S ONLY) 83011901416 

16.0 to lbp: SAMPLE 
(VOA'S ONLY) 83011901618 
16.0 to 18.6': SAMPLE 
B3011W16M 

18.0 to l8.T. SAMPLE 
(VOA'S ONLY) 83011901820 



P r q a x  Nu- 
GEOLOGIC LOG Rocky Flats: 881 Hillside 202%33-o%am 

- 
IEC 
a 

0 

80 

80 

40 

PAGE; 

- 4 o f 6  

220 to 221': RUN 
Gnter bit NUb NO wpk. 

TUXXLAUGEFLED D E F "  - 225'. 
221 to 23.V RUN 
RECOVERED O.O/OS' 
\ 

23.0 to 25.V RUN 
RECOVERED 1.6/2V RQD - 1.6/2V 
23.0 to u6': SILTY SANDY CLAYSTONE moderate 
y c l l w h  brown (lOYR5/4); noannnfied; fine p m e d  
r;rad; HU EO- rubrwaded, quupae: m h u m  
plamny; heavy 11011 cuuung; w u t h m d ;  medium hud; 
most. 
23.6 m 24.1': SANDY SILISIy)NE tight gray (N 7/0); 
dusky ycllow (5Y 6/4); noartraufied; fine pmcd sand; 
traoc day, well sorted; rubrwndcd; quupae; no 
ptwulty; uon cum& wuthmd; nonamentcd; medium 
hard; m o a .  

24.6': SILTY SANDY MYSTONE:  same u 23.0 
moderate ycllowuh brown (10YR5/4); tight bmam 

N R  S/6k rmnaanu on& Wtr 
c - 
25.0 to 28V: RUN 
RECOVERED 24/3.V ROD = 2.4/3.V 
S I L n  CLAYSTONE same as .baK; modeate yelloarich 
brwa (lOYRS/4); light b m  (5YR5/6); tight o k  gray 
(5Y 6/1> mottled; indurioar of vndy daystone at 26.1 to 
26.3' and 26.8 to 273'; heavy uon nnuung wth arbonate 
and 11011 on& concretions and iron amentatlon along 
fncrure Nlf.cc 

28.0 to 3O.V RUN 
RECOVERED OSf2.0' ROD = 0.4f2.V 
SILTY CLAYSlVNE same as abovc; silty sandstone lens 
at 283 to 28J'samc as 23.6 to 24.1'. 

PACKER TEST: 23.0 to 28.0' 
23.6 to 24.v: SAMPLE 

B30llwt#240 

23.6 to 24.1': LITHOLOGY 

from SILTY SANDsrONE to 
SANDY SIL'ISroNE based 
onpmnzcmalyss. 

(G-W) 

Field intcrpemwa changed 

25970% Hukd: Feoxide 
with Fe nod& 

o x i k  
26.0 to 263'; 35 des; Healed; 
Fe oxide. 
26.3 to 265'; 60 des; Leach 
open: Fc oxide wth Fe 
nodules 
268'. 55 dek; Healed: Fc 
Oxide. 
26.- 55 d e s ;  Healed: Fe 
OxidC. 

a 25.r 80 dek; HCJM FC 

PACKER m: 280 to 33.0' 

28.6 to ZT; 55 deg Healed: 
Fe oxide. 



GEOLOGIC LOG Prujea Numkr: 

-334WBm Rocky Flats: 881 Hillside 
BomholerWell Id: BX 

PAGE 

- 5 d 6  

- 
kptl 
Ut) - 

31 - 

32- 

33- 

34- 

35- 

36- 

37 - 

38- 

- 
REC 

17 

140 

100 

30.0 to 33.0': RUN 
RECOVERED 05/10' ROD = 05/3.W 
SANDY CIAYEY SILISTONE: light gray (N 7/0); 
modcrate pLlowvh b m  (10YR5/4); grayuh orange 

r0undcd;qUpmag w to medium plmwity; iron n ~ n m g r  
noaocmentad; medium hrd; motst. 

(1OyR 7/4); luxmntifwd; fme gmmk veu rortcd; 

33.0 to 35.P. RUN 
RECOVERED 23/20' ROD = zS/%0' 
SANDY CLAYEY SILISTONE: orange (10YR 
7/4); light browa (WR 5/6); monkd; grahbotul with 
degra o f  uad pcranngq with knvr o f  ch)q mudstone: 

medium pkrticity; huvy iron ulining; tracc mangarc 
staining; medium hard; moist. 

finc guacduad;wcumrted; roll- qupreoy *Lowto 

35.0 to 38.W RUN 
RECOVERED 3.0/3.0' ROD - 3.0/3.0' 
SANDY CLAYEY SILISTONE: same as nbcm; grading to 
light gray (N 7/0); olive gray (SY 4/1); fme grained rand 
decrcrcmgwith depth: iron craining deerrasrngwth depth; 
sca t ted  05 to 1.0 mm. lclldc~ o f  silty sandstone; medium 
hard; moist. 

30.0 to 305': UXHOLOGY 

from SILTY CIAm 
SANDSroNEtosANDY 
M Y E Y  SILZTONE based 
onpamuzr- 
31.1 to 3w: SMCPLE 

Fi30119031UM 

Weld interprrpooo changed 

33.0 to 35.0': LfTHOLOGY 

F~ld interprruuoa changed 
fromsANDYcIAYsroNEto 
SANDY CIAYEY 
sILISTONEbucdoagRtn 
rizc.rulm 
PACKERTEST: 34.0 to 39.V 

3 n tn 75 5'. SiMlY p 
(GEOTECXNICAL) 
B301190350255 
35.0 to 38.E LITHOLOGY 
Weid intcrprctaa00 changed 
from SILTY SANDY 
CLAYSTONE to SANDY 
CLAYEY SIL-NE based 
onpamrise.nnfpr 
352': 70-70 dek; Hukd; Fe 
OXldC 

353 to 35.4'; 45 dck; Hukd; 

Fe o n d c  
35.4 to 355'; 75-75 de& 
Hultd; Fe ondc 
358 to 36.W; Multi aO4S 
dek; H- Fe onde 
36.0 to 36.2'; 3saOaJ dck; 
Hukd; Fe andc 
36s to 36.6'; w.90 de& 



P l o p a N u m k r :  
GEOLOGIC LOG Rocky Flats: 881 Hillside 2029-3344020 

BoreholelWell Id: 

PAGE 

- 6 o l 6  

B301190 

44 

45 

4t - 

LEC 
so 
100 

W D  
so 
82 38.0 to 43.P RUN 

RECOVERED 5.0/5.0’ ROD * 4.l/S.O’ 
CLAYSTONE medium gny (N S/O); dusky y c b  (N 
6/41; bronwh gny (Snr4/1); wutkd; hie, 
n-tified; trsoc als medium to hi@ plnstmty; iron and 
mangame suming; slightlyvuthered; hard; moist 

TOTAL BOREHOLE DEPIH = 43.0’. 

3665’; 75 dek; Healed; Fe 
oxide. 
37.c 80 dek; Hukd: Fe 
oxide. 
383 to 384’: 90.60 dek; 
M e c h . W d . m r g c ;  Fe 
0- 

Fc oxide 
38.9 to 39.1’; 35 des: Healed, 
Fe &de. 
399; 90 dck; Hukd: Fe 
O X i k  

39.7 7060 dek; Hukd: Fc 
O* 

398 to 40.1’; l5 dck; Hcalcd; 
Fe oxide. 
402’; 65 de&; Healed; Fe 
Oxide. 
408’; 75 de&; Huled; Fe 
0- 

413 to 41.4’; 40 dck; Healed, 
Fe oxide. 

38.65 to 38.p; 4s dck; Healad; 

a 416’; 40 dck; Hukd: Fe 
O* 

41.9 to 421’; 20 dek; Healed; 
Fe oridt. 

Healed: Fc oxide. 
423 to 42s’; aLMQ40 dcg.; 



P q c a  Numkr: PAGE 

GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 2mQ3f094Q20 I l d 4  

Borehoie/Well Id: B301290 
Northing (ft): 347165 
Easting (ft): 212865 
Ground Surface Elm (ft): 59165 
Total Depth (ft): 8.0/245 

Checked By SM: 

QA By / Date 

SPCarpenter/JKHarriz 

- Q G  

LQgged 4? 

Checked By P M  
SPC 02/28/90 

- -  
Drilling Company Boyies Brm 
Driller: DVStyIedPCBusi~kovskj 
Hclpu: ALBoday/MBoyd 

Type: B-57 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: None Water 
Date Started: 2/26/90 

Well Typc B H  
Date Completcfk 3/5/90 

- 
Deptl 
Ut) 
-u1 

1-  

2- 

3- 

4-  

5-  

6- - 

IQD 
SO - Iitbokqpc Devrnption Norer 

COLUIVNH Mdtonng Instrument 
0.0 to 20': RUN BackgmuadLMk 
RECOVERED .95/20' mu: 0.0 
CLAYEY SILT: very dark graylrh b m  (lOYR 3/2); 95% RAD: 20.0 

All rudmg umde auger; in 
breathing z c m ~  on cuttmgr; 

nonptauv to slightly plasuc f m q  5% fine grimed sand; 
e 1% trace WL; modcratelywcll sorted; suban-, 
maximum size 2 cm; firm to stiff; dunp; rooted 
thxwghour. 

and OIL are at brkgmund 
unkrr othmre IK#cd below. 
TRIPBLANKSAMPLE 
1B0226901 
0.0 to 0.95': SAMPLE 
(VOA'S ONLY) B3OU900002 
0.0 to w. SAMPLE 

20 to 4.0': RUN 
RECOVERED l.6/20' 
SANDY CIAYEY SILT: b m  (IOYR 5/3); 50 to 6096 
nonptartic slightly plastic fin- 40 to 5096 very tine to fine 

. 

20 to 3 s :  SAMPLE 
(VOA'S ONLY) E30129o0204 

grained sand; occasional wry mane sad; subangular, very 
stiff; damp to dry; limonite veins mottling at bPw; 
brownish yellow (10YR 6/8); 5% caliche throughout white 
(IOYR 8/1); occasioMl roots (very fine). 

4.0 to 6.R SAMPLE 

4.0 to 45s': SAMPLE 
B3O129o0406 

4.0 to 6.0': RUN 
RECOVERED 20/20 (VOA'S ONLY) B30129o0406 

4.0 to 4.4': SANDY CLAYEY SILT: not rooted; light 
yellowish brown (10YR 6/4). 
4.4 to 4 5 5  SANDY CLAYEY SILT: (as at 2V> uccpt 
dark yellowish b l r m  (1OY R 4/6); fine rootr; fine caliche 
stringerr along roou. 
455 to 5 . T  SILTY CLAY dart gray& brown (UY 417); 
blocly; 1- medium plastic fma; very stiff; rerrcrrl; fine 
limoaitc filled f r a c t u q  OCCPSiW.I caliche pockep; 
mottle occasional black (10YR 2/1): carbon divdoratioa 
in pocketr (lcm.) and mingcrr; clay percentage in- 
to barc: damp. 



GEOLOGIC LOG 

REC 
2 L  

100 

73 

60 

0 

0 

70 

P q m  Numki :  PAGE: 
Rocky Flats: 881 Hillside 2 u Z s - n  - 2 o f 4  

LOD 
46 - 

44 

0 

0 

60 

- 

5.7 to &E SILTY CLAY as at 455'; exapt color change 
dark pa@ bnnm (10YR 4/2); slight incruse UI sllt 
=amPC: fineh Lminrtcd. 

t 
6.0 to BO? RUN 

_ .  

RECOVERED row 
SILTY CLAY: highlywutbcrrd; dark lppyvh brown to 
pyph  bmwa (10YR4/2 to 5/2); blodry, 10046 medium 
plpur fine$ fine hmoaiu VCIN throughout (fmc fractures) 
prtdomuuntly homDnUl and urn@ ocawnal &&e 
along LFn; uly stlff; damp. 

TOTALAUGERED DEPIH = 8.0'. 
8.0 to 95' RUN 

SILTY MY pale yeUcmsh brwwn (IOYR 6/2); 
moderately brown (SYR 4/4); dark p a y  (N 3/0); mottled; 
t r a a  ~ l y  fine pmed pave1 up to 5- anguk, 
quprmtc; uacr sand; poorly coned, feldspathq same 
alrbc z w ~ r  effenesce n t h  HCL; highlywuthce 

RECOVERED 1 . 1 p  

conmlKhttd; cof2' damp. 

PACKERTEST: 9 5  to 1 4 3  BEDRO<X 
95 to 120': RUN 9.7 to 9.E SAMPLE! - 
RECOVERED 15yU ROD = l.l/23 (GEOTECHNIw) - 
95 to 9.R SILTY CLAYsrONE light pay (N 7/0) to mu909799 
dusky ycllcnr (5Y 5/4); mottkd: some very fine p m  sand; 

9.9 to 11.0: M Y S T O N E  light olive gray (SY5/2) to 
moderate brown (SYR 4/4); mottled; some silt to silty; 
abundant iron and caliche nodules up to 2 an; trace 
plasticlry vcrywutbered, moderately soft damp. 

well sort* quueac: wuthc* cofG damp. 

12.0 to 13.E RUN 
RECOVERED 0.0/1.0' ROD = 0.0/1.0' 

13.0 to 135': RUN 
RECOVERED 0.0/05' ROD - 0.0/05' 

135 to 145': RUN 
RECOVERED 0.7/1.0' ROD = 0.6/1.0' 
CLAYSTONE: light olivc gay (5Y 6/1); light gay (N 



GEOLOGIC LOG 

- 
Deptr 
Ut) - 

u- 

16 - 

17 - 

18 - 

19 - 

20- 

21 - 

22- 

Prqcn Numkr: PAGE 
Rocky Flats: 881 Hillside m3309Um - 3 d 4  

w 
5 

40 

75 

0 

50 

7/0); nunod dark ~lbmh orange (IOYR 6/6); bloclry; 
some to trace stlc irrxl auung medium to Lgh planraty; 
mritherrd; firmdamp 

143 to 179: RUN 
RECOVERED 12/3-0' ROD = 08/3.0' 
CLAYSTONE. as .kw; uon wdulu at 14.8 to 14.9'; 
scattenxi Irnunatxxnd iroa ualcung to 3 mm. 

175 to 195': RUN 
RECOVERED 15/20' ROD = 1.3/2.0' 
17s  to 183': CLAYLTrONJ? same as abovc; dark yellowish 
orange (IOYR 6/6> medium gray (N 5/0); light brawnish 
gray (SYR 6/1); blocty; 
lamiarrio~ to monkd irw rtruniag throughout; medium 
to high plasticity; - t h e e  firm; damp. 
185 to 19.0: SILTY SANDY CLAYWNE. medium gray 
(N 5/0); light brawnPh gay  (SYR 6/1); nonruattfied; very 
fine to fine p m e d  sand; moderate sorting subrounded. 
quucuae; medium pLacttc finn; damp. 

to uaa rile miau 

19s to 215': RUN 
RECOVERED 0.0/2.0' RQD = 0.0/2.0' 

21s to 225 RUN 
RECOVERED 05/1.0' ROD - O.O/l.O' 

N a a :  

14.l'; 70 bck; hu)cd to open; 
rlicL;cnu& 

PACKERTESR 145 to 195' 

PACKERTEST: 195 to 245' 



GEOLOGIC LOG 

FTY SANDY CLAYSTONE same as 1 8 5  to 19.W with 
uon ament at 21.9 to 220'. 

Projea N w r ~ b e ~  PAGE 
Rocky Fiats: 881 Hillside U129-33QP.0020 - 4 d 4  

225 to 245': RUN 
RECOVERED 05/20' ROD = 0.0/20' 
SILTY SANDY CLAYSTONE moderate yellowish brawn 
(lOYRS/4); dark yellowish orange ( 1 O Y R  6/6); 
nomratfia very fine guacd a n d ;  well roncd; calaum 
aubcmutc to irW emcat m p.n; hard at 229 to 23.0': lm 
plnnidty; moderately cof$ damp. 

TOTAL BOREHOLE DEPTH = 245'. 



Prqsa Numbex PAGE GEOLOGIC LOG I Rocky Fiats: 881 Hillside 1 -- 
I 

Borchole/Well Id: BSOl390 
Northing ( f t ) :  34764.8 
k t i n g  (ft): 21187.1 
Ground Surface Elev ( f t ) :  59185 
Total Depth (ft): 13.8/33.8 
w w d  By: JKHarriz/SPCarpenter 
Checked By S M  
Checked By P M  
QA By / Date SPC 02/28/90 

I 

Drilling Company Boyles Bros. 
Driller: DVStyles 
Helper: - h Y  
fig Type: 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/ Water 
Date Started: 2/26/90 
Date Completed: 6/26/90 
Well Type: BH 

- 
ROC 
% - Iitholog~c Dcvnphon 

TOPSOIL 
0.0 to 2 0  RUN 
RECOVERED 0.7/20' 
0.0 to OS': CIAW SILT vcy dark graysh brown (10YR 
3/2); 95% non to slightly plastr fmec; 5% f ie  gr;uned 
sand; ocmsmanl wry EDBIIC rand; subangulu; so& rooted 
thrwghout; dry - damp. 

CoLLuVruM 
05 to 0.E SILTY C3AY dark pllowish brown (10YR 
4/4); loooAb medium plastic finer; soft; moldabk OCCWOMI 
mow damp. 

~~ 

2.0 to  4.0': RUN 

SANDY CLAY: dark plluwish brown (lOYR 4/4); 
laminated (4s deg.); lamina delineated by rnotthn& (70 to 
80%) medium plaruf fin- (20 to 3090) vcy tine gr;uned 
sand moderatelyvcll sorted; rubrounded; quam; slightly 
sandier towards 4.0'; OCGWOMI wry coarse sand; scattered 
fine traces of carbonpctouc matenal (black) and scattered 
fine rootletr firm; damp. 

RECOVERED 20/20, 

4.0 to 6.0': RUN 
RECOVERED 0.9/20' 
QAYEY SAND: yellowish brown (10YRS/6); no 
strumre; (70 to 6046) fine gnuned rand; 30 to  40%) 
medium plactrc fin- (10% t r a a )  pawl; modcratelyvcll 
son&, subrounded to subangular quamoce; manmum sue 
3 cm; mottled; oaYronal  fine rootleu; firm; damp. 

NocCr 

M m t o ~ g  instrument 
Backgmundhk 
HNu: 0.0 
RAD: M.0 
All rudmgr lnrrde auger, in 
b r u t b g  mne: on cutungq 
and on core at backgxound 
unless othernrc noted below. 

TRlPBLAM(SAMPLE 
TBOp6901 
0.0 to 0.7: SAMPLE 
(VOA'S ONLY) 830l3900002 
0.0 to 4.w SAMPLE 

2.0 to 4.0': SAMPLE 
(VOA'S ONLY) 830139oMo4 

4.0 to 4.9': SAMPLE 
(VOA'S ONLY) 83013900406 
4.0 to 115': SAMPLE 
83013900412 



~~ 

Projccx Number: 
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I 

LitbdogKDeMptloa 

6.0 to 8.W RUN 

SlL’XY CLAY light y c l l m h  brown (lOYR 6/4) to  
bnnmvh pllow (10YR 6/6); no structure to -fly 
lanurut& (95%) p l p n r  finer; (5%) gmcl; subrounded; 

lam@ mottled; limocute wried at base fine: m o w  

RECOVERED OS/2V 

quurZ and gram% Oca~~onal fine gram& rand rcvCral 

8.0 t o  10.0’ RUN 
RECOVERED 02/2v 
CLAYEY SILT pale b n m  (10YR 6/3) to b m s h  yelloar 
(IOYR 6/8); weakly laminated; (95%) slightly plastic fines; 
(5%) wry fine gnsned to  tine grained sand; moderately 
well sorted; quartz limonite in bands throughout; mottled; 
firm; damp 

10.0 to 12W RUN 
RECOVERED paaicipl part of fore 

CLAYEY SILT: pale b n m  (10YR 6/3) to b n m i s h  pllow 
(10YR 6/8); as abow except occasional p l ;  
subrounded, q u a m  manmum sue 1 cm; black 
carbonaceous spots (Mn Oxide) throughout. 

120 to 13.0’: RUN 
Center bit run. No sample taken. 

I n  veins - pockets; limonite in fine veins; stiff - firm; damp 

6.0 to 6.8’: SAMPLE 
(VOA’S ONLY) B3Ou9oo6oB 
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P q e a  Number: 

2029-33u54mm Rocky Flats: 881 Hillside GEOLOGIC LOG 
Borchole/Well Id: B3( 

PAGE I 
3 0 f L  I , - 

.r 

GRWNDWATER 

n 

- 
LEC 
se 

0 

37 

60 - 

IitbdogK Dcrnpaon Notcr I 

VOTALAUGERED DEPTH - 13.8'. 1 
13.8 to 16.8': RUN 
RECOVERED 0.4/3.V RQD = 0.413.0' 

PACKER TEST: 14.8 to 18.8' 

16.8 to 18.8': RUN 
RECOVERED O.O/ZO' RQD = O.O/ZO' 

PACKERTEST. 188 to U.8' 18.8 to 21.8': RUN 
RECOVERED 1.1/3.0' ROD - 1.1/3.0' 
SANDY CLAYSTONE AND SILTY SANDSTONE: light 
olive gray (5Y 6/1); interbedded end gradational; very fine 
to tine grained sand; moderate sonin& round: quartzose; 
uncemented some imn banding scattcrrd calcartous veins: 
low to no plasticity in pans; soft to firm: mow 
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Project Number PAGE: 

2029-- - 4 d 2  
Rocky Flats: 881 Hillside 

GRWNDUATER 
I 

- 
RE€ 
% - 

90 

100 

57 

iQD 
To - 

70 

100 

57 

- 

218 to 23.8 RUN 
-0' RQD - 05/20' 
SfWDY CLAYSrONE and SILTY SANDSTONE: same as 
a b  except light olive gray (n 5/2); modcrate o k  
brown (SY 4/4); core too broken to dctemunc amrate 
fracture angia. 

23.8 to 25.8': RUN 
RECOVERED 1.8/20' RQD = 1.4/20' 
CLAYEY SILTSTONE and SANDY SILTSTONE: light 
olive bmam (SY 5/6); light olive gray (5Y 6/1); moderate 
o l d  brwmn (N 4/4); interbedded and gradauonal; very 
fine grau~ed rand moderate rontng; round quueace; 
trace calcprrour WIN; tnfe iron ctaimg; lorv to medium 
plastmty; soft to f m ;  most. 

25.8 to 28s:  RUN 
RECOVERED 3.0/3.0' ROD = 3.0/3.0' 
25.8 to 26.4': CLAYEY SILTSTONE and SANDY 
SILTSTONE: as abovc. 
26.4 to 27.9': SILTl CLAYSTONE; light olin b m  (SY 
5/6); light olive gray (SY 6/1); lenses of clayey siltstone; 
some to tram very fine to fine grarned sand amount 
dentaung wth depth; m n  stiunmg medium plastiaty 
soft to firm; most. 

27.9 to 288': CLAYSTONE: light olivc gray (SY 6/1); 
bl-, some cilc abundant micro fractures with iron filling 
along blocky structure: medium to high plasticity; firm; 
moist. 

28.8 to 31.8': RUN 
RECOVERED 1.7/3.0' RQD = 1.7/3.0' 
cLAYszy)NE: same u a b  cxccpt; moderate olivc b m w n  
(SY 4/4); medium gray (N 5/0). 

23.8 to 24.4': SAMPLE 
(G-CAL) 
B301390238244 

233 to 25.8': LrIHOLOGY 
Field interprctanar changed 
fnrmsANDYcLAYSrONF! 
a d  SILTY SANDSTONE to 
CLAYEY SILTSTONE and 

on gram cue annlyslr 

24.n 90 de&; healed: Fe 
PACKER TEST: 24.8 to 28.8' 

25.1'; 70 de&; healed; Fe 
25.1 to 26.4': LITHOLOGY 
Weld intcqreutioa changed 
fromSANDY C I A Y W N E  

zzKKEE@ 
SANDY SILTSTONE based 
on pam sue analyw 
25.9'; 90 de&; healed: Fe 
26.0'; 90 dcg.; hea le  Fe 
265'; 75 de&; healed: Fe 

PACKERTEST. 28.8 IO 33.8' 
28.8 to 29.4': SAMPLE 

BM1390t8g2W 
(G-W) 
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P q a t  Number: PAGE 

2029-33094mO - 5 o f 2  Rocky Fiats: 881 Hillside 

31.8 to 333': RUN 
RECOVERED 12/15' ROD = 1.2/15' 
31.8 to 32T: CLAYSTONE: same IS above. 

32.7 to 33.0': SILTY CLAYSTONE: tight olive gray (5Y 
6/1); blocky to platy; ma wry fine gxamed rand; trace 
iron staining medium to low plasticity; soft to firm; damp 
to moist. 

333 to 33.8': RUN 
RECOVERED OA/OJ' ROD = 0.4/05' 
SILTY CLAYSTONE: same IS above except; ma to some 
very fine pained rand 

TOTAL BOREHOLE DEPTH = 338' 

NocCr 



P q a  Number: PAGE; 1 1 o f 6  
GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 -- I 

Total Depth (ft): 18.0/40.0 
hggcd  By: JKHarriz/RMSengebush 
ChecM By SM: 
Checked By PM: 
QA By / Datc SPC 03/09/90 

1 I - -  
BoreholeNell Id: B301490 I DrillingCornpmy: Boyies Bra 
Northing (ft): 347529 I Driller: DVStyles 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Water 
Dab Started: 2/26/90 
Date Cornpletcd: 3/5/90 
Well Typez BH 

Easting (ft): 210822 ~ 1 Helper: A L B h Y  
Ground Surface Elev (ftk 59225 1 F t i ~ T m .  B-57 

- 
3epti 
(ft) 
-T 

1- 

2 -  

3- 

4-  

S -  

6- - 

SPT 

GROUWDUATER 
DEPTH I HUJR I DATE 

Lithologic Description 

co- 
0.0 to 20': R U N  
RECOVERED 0.0/20' 

2.0 t o  3.0': RUN 
Center bit run. No sample taken. 

3.0 to  4.0': R U N  

SILW CLAY. dark yellowish brown (10YR 4/4); mottlcd, 
no structure: 80% medium plastic fines: 1090 fine gnuned 
sand; 10% gravcl up to 3 cm: moderately sorted 
subrounded; quarerite; fine rootlets throughout: stiff to 

4.0 to 6.0': R U N  
RECOVERED 13/20' 
SILTY CLAY: same as abovc; except slightly greater sand 
(lS70); gravel to 45 cm: occasional caliche and 1 mm - 
2mm; black bnttle grains (Mn Oxide): occasional fine 
rootlets. 

RECOVERED 0.9/1.0' 

\fim; damp. 

Notes  

Monitonng Instrument 
Background Levels: 
HNu: 0.0 
RAD: 20.0 uniu 
All rcadlngr imide auger; In 
breathing zone: on cuttings; 
and on  core at background 
unless otheranv noted below. 
TRIPBLANKSAMPLE 
TBOa6901 
FIELD BLANK SAMPLE 
BO14900016FB 

3.0 to 3.9': SAMPLE 
(VOA'S ONLY) BM14900304 

3.0 to 3.9': SAMPLE 
B3014900004 

(VOA'S ONLY) BM14900406 

4.0 to  8.0': SAMPLE 
B30149ooru)8 



projen Number. 

6.0 to 8.0': RUN 

SILTY SANDY CLAY: dark ycllolwrrh brown (lOYR 4/4); 
mottled; 70% mcdium piastr ria; 20% fine grarned rand: 
109i gravcl up to 2 cm; poorly r~rred; subrounded; 
quarmte; limonite s t l l ~  throughout; OCC~SIOM~ caliche; 
damp. 

RECOVERED 2o/rw 

PAGE: 

8.0 to 10.0': RUN 
RECOVERED 1.7/20' 
SANDY CLAYEY SILT: yellowish brOwn (10YR 5/41; 
mottled; 70% medium plastic fin= 20% fine grained sand; 
10% gravel up to 1 cm; poody boned subrounded; 
quarmtc: limonite rtainc; caliche throughout (10% Of parr 
space); much g r a t e r  percentage than p m o u  intervals; 
gradually slightly leu randy at 9.7; stiff to fim; damp. 

10.0 to 12.0': RUN 
RECOVERED 1.9/20' 
10.0 to 10.7. S l L n  CLAY: b m  (10YR5/3); 95% 
medium plastic finer: 5% gravel up to 1 an; subrounded; 
quarmte; caliche throughouq firm to stiff; damp. 
10.7 to 11.P SILTY CLAY: brown (10YR5/3); 95% 
medium plastic fines mottled: trace to 5% ve'y fine to fine 
grained sand; occasional gravel up to 1 cm; subangular; 
quarmte; caliche throughout (< 1%); limonite wews; firm 
to stifc damp. 

12.0 to 14.0': RUN 
RECOVERED 1.7/20' 
120 to 12.4': SILTY CLAY: same as a m .  
12.4': CALICHE: in lamina; gravel to 4 cm. 
12.4 to 13.T CLAY AND SAND interbedded with SILTY 
SAND: strong yclluwtsh brown (7SYR 5/6); CLAY AND 
SAND: 50% medium slightly plastic fines: W o  fine grained 
s a n d  moderately boned: subrounded: quamose: occasional 
gravel up to 4 cm: caliche veins throughout; firm: damp. 
SILTY SAND: 80% medium fine grained moderatelywcll 
sorted; subrounded; quamosc; 20% slightly plastic fines; 
loose: damp. 
i 7 r .  m- 

6.0 to 8.0': SAMPLE! 
(VOA'S ONLY) B3014900608 

8.0 to 9.7': SAMPLL: 
(VOA'S ONLY) B30149@3810 
BM14900BlOD 

8.0 to 11.9': SAMPLE 
830144900817 
B30144900812D 

(VOA'S ONLY) B3014901012 

10.7: caliche infilled fracture 
at 80 deg. 

110 to 14.0': SAMPLE 
(VOA'S ONLY) BM14901214 

12.0 to l5.6': SAMPLE 
B3014901216 
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GEOLOGIC LOG 
Pmjm Number: PAGE. 

Rocky Flats: 881 Hillside 2E!9-3%094020 

191 

GROUNDWATER 

M D  
7 0  - 

27 

100 

- 

Lithdopc Dcscnption 

\ 
14.0 to 16.0’: RUN 
RECOVERED 1.6/t(Y 
14.0 to 14.4’: SANDY CLAY b m  (10YR5/3); mottled, 
609b medium plvuc fin- 30% fine wed sand; 
moderately well sorted; rubrounded: quamore; trace very 
c a a a  sand; manmum sue 2 mm.; caliche veins; firm; 
damp. 

14.4 to 14.7. CLAYEY GRAVEL: b m  (1OY R S/3); up 
to 4 cm tn clay ma- clay IS 90% medium plastic fines; 
10% fine grained sand. damp. 
14.7 to 15.6’: SILTY CLAY: brown (10YR5/3); mottled; 
90% medium plastrc fin- 5% fine grained sand; 5% graw~lc 
up to 3 cm; subrounded; quamocC; caliche in WIN \ throunhout: firm to stiff: damo. 
16.0 to 18.0’: RUN 
RECOVERED zo/zw 
16.0 to 16.1’: CLAYEY GRAVEL: as above at 14.4 to 

i4.r. 
BEDROCK 
16.1 to 18.0’: SILTY CLAYSTONE: grayish b m  ( 2 f l  
S/2); blocky, 99% medium plastic fines; 1% very coarse 
sand; well sorted: subrounded; q u a m :  scattered caliche 
in pockets and vein& vcv stiff; damp. 

TOTAL AUGERED DEPTH = 18.0’. 

18.0 to 195’: RUN 
RECOVERED 0.4/1.S* ROD = 0.4/15’ 
18.0 to 18.4’: CLAYSTONE: pale yellwish b m  (10YR 
6/2) with a tram of light b m  (SYR 6/4); some silt; trace 
of limonite in minute veinlets to 05 mm in width 
(randomly onented); stiff to hard: damp. 

195 to 225’: RUN 
RECOVERED 3.0/3.0’ ROD = 3.0/3.0’ 
195 to 21.0’: CLAYSTOM? as in 18.0 to 18.4’. 

21.0 to 21.9’: SILTY CLAYSTONE: olive gray (SY 3/2); 
some very fine grained sand; iron nodules; stiff; damp. 

21.9 to 225’: SILTY SANDY CLAYSTONE: Same as 21.0 
to 21.9’. 

14.0 to 15.6‘: SAMPLE 
(VOA’S ONLY) E33014901416 

PACKERTEST: 18.0 to 
23n 

195 to 225’: No fractures 

20.7 lo 20.9’: SkUPLf: 
(GEOTECHMGV. i 
B3014902wL09 



GEOLOGIC LOG 

GROUNDWATER , 
I 

1 P q e c t  ru’umkr: PAGE 
Rocky Flats: 881 Hillside 1 

M 2 p - ~  

DEPTH I HOUR I DATE n 

1 
Iitbdolpc D m p t i o n  

22S to 245’: RUN 
RECOVERED 25/20’ ROD 25/20’ 
22.5 to 22.8’: SILTY !SANDY CLAYSTONE: same as 
a h .  

yellowish b m  (10YR 6/2); wry fine gramed sand; well 
sorted: rounded; qrmrtrou. . low piamcity; soft; damp. 
233 to 23.7 CLAYEY SANDY SILTSTONE: same as 
a h :  interbedded with thin laminations of clayey rllty 
sandstone. 

23.7 to 24.0’: SILTY SANDSTONE: pale yell&h b m  
(10YR 6/2); wry fine p n e d :  mli sortcd: rounded; 
quamore; low plastmty; soft; damp. 

24.0 to 245’: CLAYEY SANDY S I L T S O N E  same a 233 

22.8 to 233’: CLAYEY SANDY SILTSTONE: pale 

\ to 23.7’; grading into claystone. 
5 

245 to 285’: RUN 
RECOVERED 0.1/4.0’ ROD = 0.0/4.@’ 
CLAYSTONE: as in 18.0 to 18.4’. 

26.0 to 265’: CLAYSTONE: pale yellowish b m  (10YR 
6/2); wth motiled gray (PI 3/2); stiff to hard; damp. 

265 to 27.8’: SILTY CLAYSTONE: trace of limonite in an 
oval patch to 2 cm in diameter at 27.4’; stiff to hard; 
damp. 

27.8 to 285’: SILTY CLAYEY SANDSTONE: pale 
ycll&h b m  (10YR 6/2); wry tine p i n e d  sand well 
sorted; rounded; qua-: low plasticiry; soft; damp. 

2.85 to 295’: RUN 
RECOVERED 35/1.0’ ROD = l.O/l.O’ 
285 to 295’: CLAYSTONE: pale pllowsh brown (10YR 
6/2); blocky; with 3 cm in diameter limonite nodule at 
29.2’some silt to silty; stiff; damp. 

295 to 345’: RUN 
RECOVERED S.O/S.0’ RQD = 4.6/5.0’ 
295 to 34.3’: CLAYSTONE: grayish orange (10YR 7/4); 

PACKER TEST: 227 to 
27.97 

32’; 90 de&; open; Fe oude. 

23.7 to 23.Y: SAMPLE 
(GEOTECHMCAL) 
B301490237239 
24.1’; 90 de&; open: Fc oxide. 

245 to 283 No fractures 

Note: U’ picked up from 
subsequence run. ROD = 
25/25’ 

26.9’: 90 de&; opcn: Fe Oxide 

PACKERTEST: 275 to 

3 2 . 7  

283 to 28.6’: SAMPLE 
(GEOTECHNICAL) 
B301490283286 

29.0’; 45 deg.; open: Fc oxide 

29.7’; 45 deg.; open; Fe oxide. 
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GROUNDWATER 
DEPTH 1 HOUR I DATE 
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P ~ O J C C ~  Number PAGE I 

Rocky Flats: 881 Hillside 1 202p310p.ooM 

KEC 
% - 

82 

Litho- Drrnpuon 

mottled wth limonite filled veinleu to 1.0 mrn m wdth; 
m a l y  vertical, jagged and irregular pattcmc: wry stiff; 

343 to 345': SILTY CLAYSTONE: medium gxay (N 5/0); 
well sorted: stiff; damp to dry. 

damp 

345 to 385': RUN 
RECOVERED 3.3/4.0' ROD = 3.3/4.0' 
CLAYSTONE: yelloansh pay (SY 7/2) with trace of light 
b m  (looks orange) (SYR 5/6); some silt to silty wth up 
to 5 mm. inclusions to laminations of clayey siltstone; trace 
of limonite stained veinlets to 1.0 mm wde, mostly 
vertical; closed: no apparrnt bedding structure; very stlff; 
damp. 

Not0 

303 to 313': SAMPLE 

B301490303313 
(GEOTECHNICAL) 

315': 90 de& op~n; Fc oade. 

323.45 deg.; opcn; Fc oadc. 

325'; 45 deg.; open; Fe oadc. 

32.7; 45 deg.; open: Fe oude. 
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Projm Number: PAGE 

202P-334wD20 - 6 o f 6  
Rocky Fiats: 881 Hillside 

c SPT 
J-Val 

I 
Litho&g~~ Dernpoon Notcr 

37.9'; 90 deg; open; Fe oade. 

385 to 40.0': RUN 
RECOVERED 1.4/15' ROD = 1.4/1J' 
S I L n  CLAYSTONE: yell-h pay (5Y 7/2); blocky 
when broken: some sand to candy n t h  1 to 3 mm 
laminationr to inclusions d vcy fine grained sandstone; 
t r a a  of limonite vcinleu (closed); near vcnical and 
irregular, wry stiff; damp. 

388'; 45 de&; open; Fe ondc. 

TOTAL BOREHOLE DEPTH = 40.0'. 
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Rocky Flats: 881 Hillside GEOLOGIC LOG PZOJ- Number: PAGE 
2029-U.OP-0020 1 o f 5  I - 

GRCUNDUATER 

BomholeNeli Id: B30l590 
Northing (ft): 34741.9 
Easting (It): 20990.0 

Total Depth (ft): 15.934.8 
Logged B y  JFHerrick/SPCarpenter 
Checked By SM: a - ‘-A- 
QA By / Date: 

Ground Surface Elev (ft): 5926.6 

Checked By PM: 
JDL 07/24/90 

Lithologic Description 

Drilling Company: Boyies Bra .  
Driller: DVS~es/PCBushkovski 
Helper: ALBodav/ MB oyd 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/ Water 
Date Started: 3/19/90 

Well Type: BH 

Rig Type: B-57 

Date Completed: 3/22/90 

SILTY CLAY: moderately yellwish brown (10YR5/4); 
mottled w t h  moderate b m  (SYR 4/4) iron staining; 
m a k  reaction wth H a  same grav roots; trace gravels up 
to 2 cm: subroundcd; q u a m ;  rtifk wet. 

2.0 to 4.0’: RUN 
RECOVERED 1.1/20’ 
2.0 to 3.1’: SILTY CLAY: same as above: trace gravels up 
to 5 cm; no roots. 

4.0 t o  6.0’: RUN 
RECOVERED 0.7/2.0’ 
SILTY CLAY: same as abovc. 

N o t e  

Monitonng Instrument 
Background k l s :  
HNu: 0.0 
RAD: 24.0 units 
All =dings mi& auger, LII 

bmthing zone; on cutting; 
and on core at background 
unlev o t h e w c  noted below. 
TRIP BUNK SAMPLE 
TBM1990 
0.0 to 2.0 SAMPLE 
(VOA’S ONLY) B301S900002 

0.0 to 3.1’: SAMPLE 
mu900004 

2.0 to 3.1’: SAMPLE 
(VOA’S ONLY) B3015900204 

4.0 to 4 7 :  SAMPLE 
(VOAS ONLY) BM159o0106 

4.0 to 7.T  SAMPLE 
BM1S900408 
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100 

Iithdonic DescnDtion 

6.0 to 7.0': RUN 
No sample taken uscd center bit to pcnetratc gravels. 

7.0 to 8.0': RUN 
RECOVERED 0.7/1.0' 
SILTY CLAY: moderate yellowish b m  (10YRS/4); 
gravelly to  some gravel (1 to  5x11); rubangular to  
subruunded; qua-; w u k  reaction w t h  H Q  stiff; 
damp. 

8.0 to  10.0': RUN 
No sample taken uscd center bit to penetrate gravels. 

10.0 to 115': RUN 
RECOVERED 1.0/15' 
GRAVELLY CLAY: moderately yellowish brown (10YR 
5/4); p v e l  05 to  4 cm; poorly sorted; subrounded; 
quaraosc: some mica and pmk feldspar; strong reaction 
with HCL; stiff to firm; low plastiaty damp. 

115 to 135': RUN 

115 to 12.0: CLAY: yellowish gray (N 7/2); some light 
bmpm (SY 5/6); white carbonaceous veinlets up to 4 mm: 
strung reaction with HCL; firm: medium plastic: damp. 

12.0 to 12.1': GRAVEL: yellowish gray (SY 7/2); 
moderately sorted, rubangular. quam- (05 cm). 

12.1 to 135': U Y :  same as a b m .  

RECOVERED 1J/2.0' 

135 to 1 5 3  RUN 
RECOVERED 2.0/2.0' 

7.0 to 7.r: SAMPLE 
(VOAS ONLY) BMl5900708 1 

t 

(VOA'S ONLY) BM1S901012 

10.0 to  12.0': .SA,,PLE 
B3015900812 

(VOA'S ONLY) 03015'01213 
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BoreholeNeil Id: B301590 

Rocky Flats: 881 Hillside I 2029-3m 1 -  3 o f 2  I 

- 
kptt  
(ft) - 

15 - 

16 - 

17 - 

18 - 

19 - 

20 - 

21 - 

22 - 

E C  
Tic - 

0 

46 

50 

GROUNDWATER 

Lithologtc Devrnption 

135 to 1355': CLAY: dusky yellow (SY 6/4); up io 5 cm; 
subangular to subrounded, quamosc. damp. 
BH)ROCX 
1355 to l55': SILTY CLAYSTONE: dusky yellow (5Y 
6/4); trace light olrvc gray (SY 6/l) mottling white 
carbonaceous mottlq w u k  reaction wth HCL; low 
plastmty; firm; mhtrrvc; damp. 
TOTALAUGERED DEPTH = lS5' 

155 to 16.0': RUN 
RECOVERED 0.0/05' 

16.0 to 20.3': RUN 
RECOVERED L0/4.3' RQD = 2.0/4.3' 
CLAYSTONE: dusky yellow (5Y 6/4); light olive gray 5Y 
6/1); medium dark gray (N 4/0); blocly; some silt to silty; 
wry silty inclusions at 16.9 to 17.0'; iron staining to 
wining around blockyrtructure: 1 to 2 mm dlsmntinuous 
healed fractures; medium to high plastic; weathered; soft: 
damp. 

20.3 to 22.3': RUN 
RECOVERED 1.0/20' RQD 1.0/2.0' 
CLAYSTONE: same as a b :  medium gray (N 4/0); 
b m i s h  gray (5Y 4/1); decreasing silt; decreasing iron 
staining. 

Notes 

P A C K E R E S F  165 to 20.3' 

PACKERTEST: 20.3 to 15.3' 



Proj~~~Numbcr. 1 PAGE GEOLOGIC LOG 1 Rocky Fiats: 881 Hillside 1 2m3m I of5 - 
Borehole/Well Id: B301590 

26 

27 

28 

29 

30 - 

I 
-I 
=I 

_. 
-q 

1 

7 
CROUNDUATER 

DEPTH 1 HOUR 1 DATE 

rl I I I 

- 
REC 

% - 

140 

110 

33 

86 

80 

110 

- 

Lithoiopc Damption 

223 to 233': RUN 
RECOVERED 1.4/1.0' ROD 0.6/1.0' 
CLAYSTONE. light olm gray (SY 5/2); brownsh black 
(5YR 2/1); blocky some silt to silty 1 to 2 mm 90 deg. 
laminations of iron onde at 21.9 to 222; 05 to 1 cm 90 
de& laminations of siltstone at 223 to 22.7': platy 

\structure: medium to high piastiny soft: damp. 

233 to 253': RUN 
RECOVERED U / 2 V  ROD 22/2.0' 
SANDY SILTSTONE yc'y light gray (N 7/0); medium 
dark gray (N 4/0); IC- some to trace clay; very fine 
grained sand mil sorted; round: quartzose; lens of silty 
sandstone at 24.7 to 25.0': carbonaceous debns: manganese 
mottling; low to no plastiaty firm: damp. 

253 to 25.9': RUN 
RECOVERED 0.2/0.6' ROD = 0.0/0.6' 
SANDY SILTSTONE same as a h .  

25.9 to 273': RUN 
RECOVERED 1.2/1.4' ROD = 1.2/1.4' 
25.9 to 26.4': SANDY CLAYSTONE: dusky yellow (5Y 
6/4); medium gray (N 5/0) ;  slightly b l o c k  very fine 
p i n e d  sand; some silt to slightly; well sorted: round: 
quartzare; abundant iron staining in veins and mottlinp; 
medium plastinty. soft to firm: damp. 

26.4 to 27.1': SILlY SANDSTONJ2 dusky yellow (SY 6/4); 
medium gray (N 5/0); nonstratified: some silt to silty; very 
fine grained a n d ;  w-cll sorted: round; quartzose; iron and 
manganese staining; trace carbonaceous: low to no 

lasticihr, firm to stiff: damo. 
r 
27.3 to 29.3': RUN 
RECOVERED 1.6/20' ROD = 1.0/20' 
273 to 27.9': CIAYEY SANDSTONE: same as a h .  
27.9 to 28.9': CLAYSTONE: medium gray (N 5/0); 
moderate ycllowsh brown (10YR5/4);  bloc^ trace to 
very tine p i n e d  sand: some silt; inclusions of silty 
claystone: iron staining and mottling throughout: medium 
to h i g h  plasticity soft to firm; damp. 

29.3 to 30.3': RUN 
RECOVERED l.l/l.O' ROD = 0.0/1.0' 
29.2 to 2935': CLAYSTONE. same as abovc. 

29.35 to 303': M Y E Y  SANDSTONE: same as 26.4 to 

Nota: 

I , 
21.9 tO 22.2': 90 deg.; healed: 
Fe 

223 to 27': 90 deg.; filled: 
Silt 1 

I 
I 
~ 

23.9 to 242'; 5 dcg.; healed: 
Fe 

24.3 to 24.4': SO-SO dcg.: 
healed; Fe 

24.9'; 60-70 dcg.; opcn: Fc  

7.i $1. A*-. h r 2 , * r ( .  Fr 

PACKERTEST: 253 to 30.3' 

4- 
PACKERTEST. 26.3 io 33.3' 
26.4 to 27.1: LITHOLOGY 
Field interpenation cnanged 
from CLAYEY ScLVDSTONE 
to S I L n  .sA\DnOZE based 
on grain sue analvsis. 

(GE0TECHSlC;IL) 
26.75 to 27.10': StOlPLE 

BMt59026752710 
27.45 to 27.6': bMLLC0  d c e  : - 
opcn; trace Fe 
27.75'; 80 deg.; opcn 
27.85'; 70 deg.; hcalcd: F c  

28.6'; 90 deg.; hcalcd: Fe 

295'; 70 deg.; opcn IO hcalcd: 
Fc 
29.65 to 29.8': W-tCLV dee : 



/ 

P r o j u t  Number: PAGE. I Z o f L  
GEOLOGIC LOG Rocky Fiats: 881 Hillside 1 2Mp3m 

Borchole/We 

3 1 1  

35 - 

36- 

37 - 

38- 

Id: B301590 
E 
L 

GROUNDWATER L 

L t h o b g x  Deurrption 

27.1'. 

30.3 to 3 1 3  RUN 
RECOVERED 0.6/1.0' ROD = 0.6/1.0' 
CLAYEY SANDSONE: light olivc gray (SY 6/1); dusky 
yellow (SY 6/4); very fine grained rand; arc11 coned: round; 
quanuu: some silt to silty; lamllutions of 1 mm iron 
staining, low to medium plastmty; soft to firm: moist. 

31.3 to 323'. RUN 
RECOVERED 05/1.0' ROD - 05/1.0' 
31.3 to  31.4': CLAYEY SANDSTONE: same as abovc. 
31.4 to 31.7: CLAYSTONE: moderate y c l l w s h  b m  
(1OY R S/4); laminations of 1 to 3 cm iron to calcareous 
cemented siltstone; silty to some silt: heavy iron staining 
medium plasticity; firm. 
31.7 to 31.8': SILlTTONJZ dark yellowish orange (10YR 
6/6); platy; iron cement; no plasticity; firm to medium 

323 to 333: RUN 
RECOVERED 1.6/1.0' ROD = 1.6/1.0' 
CLAYSTONE: moderate yellowish bmwn (10YRS/4); dark 
plloarirh bmwn (IOYR 4/2); bloc@, some silt to silty at 
31.8 to 325'; rcattcd 1 to 5 mm iron nodules; iron 
staining throughour medium to high plasticity. soft to 

33.3 to 34.8': RUN 
RECOVERED 1 5 / 1 3  ROD = 15/13 
CLAYSTONE: light olivc gray (SY S/2); o l i n  gray (SY 
4/1); non stratified blocky, trace silt; iron staining 
medium to high plasticity; soft; damp. 

ard; dry. 

TOTAL BOREHOLE DEPTH = 34.8' 

Nota: I 

I 
l o n * F e  

&':'90 deg.; healed: Fc ! 

Fe 

333 to 335'; 5&9(M dcg.; 

h e a l e  F e  

33.7 to 33.8': 70 deg.; open: Fc 
nodulca 

healed to open: Fe 
J3 .D  KO a . 1  , ;WLU UCg.. 



1 P ~ i j u t N u m b e r :  PAGE 

GEOLOGIC LOG 1 Rocky Fiats: 881 Hililside I 2029-Ju)9-oou) I l o r 5  
I 

Borchole/Well Id: B301690 
Northing (ft): 34722.1 
Easting (ft): 208923 

Total Depth (ft): 229/37.8 
Logged B y  JFHerrick/SPCarpenter 

Checked By PM: 

Ground Surface Elev (ft): 59305 

-a)< L d  Checked By SM: 

QA By / Date: 

- 
JEM 03/26/90 

- -  
Drilling Company Boyles Bras. 
Driller: DVStyIes/PCBushko~k~ I 

1 

Helper: ALBodav/ MB ovd I 

Drilling Method: HS Auger/NX Core I 

Drilling Fluid: None/Water I 
Date Started: 3/19/90 
Date Completed: 3/22/90 
Well Type: BH 

Rig Type: B-57 

I 

W C  
70 

100 
- 

100 

100 

ROD 
70 - Lithologic Description 

0.0 to  2.0': RUN 

SILTY CLAY: moderate b m  (SYR 3/4); some gravels 
(05 to  1 cm) well sorted; subrounded; quanzose: firm: 
slightly cohesive; plastic moist. 

RECOVERED 2.0/20' 

2.0 to  4 . 0  RUN 

SILTY CIAY: dark p l l w s h  b m  (10YR 4/2); very firm; 
cohesm;  medium plasticity, damp. 

RECOVERED Z.O/ZO' 

4.0 to  6.0': RUN 
RECOVERED 2.0/20' 
SILTY CLAY grading to CIAYE3 SILT. moderate 
y e l l w s h  brown (lOYR 5/4); some mottling w t h  iron 
oxide, moderately b m  (SYR 4/4); soft; low plasticity; 
damp. 

Notes: 

Monitonng instrument 
Background Lcvels: 
HNu: 0.0 
RAD: 24.0 UniK 
All readings inside auger. in 
breathing sone: on cutting; 
and on core at background 
unlcrr o t h e w c  noted below. 
TRIP BLANK SAMPLE 
TBO31990 
0.0 to 2.0': SAMPLE 
(VOA'S ONLY) BM16900002 

0.0 to 4.0': SAiWPLE 
B3016900004 

2.0 to 4.0': S U P L E  
(VOA'S ONLY) BM16'W?W 

4.0 to 6.0': SAMPLE 
(VOA'S ONLY) BM16WU06 

4.0 to 8.0': SAMPLE 
B3016900408 



Project Number: PAGE 
~ GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 2m3m I -  2 o f 5  

I 

Borehole/Well Id: B301690 
Iepth Graphic SamDle 

? 
I 
I 
I 
I 
I 
I 
I 
I I 

I 
I 
I I 

I 

I 
I , 
I 
I 
I 
I 
I I 

I 
I I 

i 

7 
I 
I / 

I 
/ 
I 
I 
I 
I / 

I 

I 
I I 

I I 

1 

14 

ZEC 
Ti - 
100 

100 

100 

85 

I 

Litbdogc Dcscnption 

6.0 to 8.0': RUN 

U Y E Y  S I L T  moderate p l lwsh  b m  (lOYR S/4); 
trace gravel (05 an); well sorted; subrounded: quareme; 
some mottling wth mn onde moderate brown ( N R  4/4); 
sol$ low plastiaty damp. 

RECOVERED 20/2o. 

8.0 to 10.0': RUN 
RECOVERED 2.0/2.0' 
CLAYEY SILT: as abovc: trace gravel (05  to 2 cm): 
moderately sorted: subrounded; quamosc: well mottled 
wth won oade,  moderate b m  (SYR 4/4); damp. 

10.0 to  12.0'. RUN 

SILTY CLAY: moderate p l l o a i s h  brown (10YR 5/4); trace 
gravel (OS to 2 cm); moderate sorting subangular to 
subrounded, quaruosc; stiff; cohcsivc, low plasticity; damp. 

RECOVERED 20l2.0' 

12.0 to 14.0: RUN 
RECOVERED 1.7/2.0' 
12.0 to 122': CLAYEY S I L T  moderately p l l w s h  brown 
(10YR 5/4); trace gravck (05 to 2 cm); moderate sorted; 
subrounded quamme: well mottled wth iron oude, 
moderate brown (SYR 4/4); soft; slightly plastic: damp. 
12.2 to 12.8': SILTY CLAY: moderately yellwsh brown 
(10YRS/4); trace gravel (05 to 2 cm); moderate sorting, 
subangular to subrounded: quamose: stiff; cohesive; low 
plastioty damp. 
128 to 13.7: GRAVELLY SILTY CLAY: moderate 

Not= 

6.0 to 8.0': SAMPLE 
(VOA'S ONLY) BM16900608 

8.0 to 10.0': SAMPLE 
(VOA'S ONLY) B3016900810 

8.0 to 12.0': SAMPLE 
83016900812 

2 10.0 to 12.0': SAMPLE 

(VOA'S ONLY) BM16'M1012 

12.0 to 13.7': SAUPLJ: 
VOA'S ONLY) BY)16'Xll2ll 

12.0 to l5.9': S A W  PLE 
BM16701216 

I '; 



GEOLOGIC LOG 

GROUNDWATER 
DEPTH 1 HOUR I DATE 

I I 

Projcct Number: PAGE 

- 3 o f 5  
Rocky Flats: 881 Hillside 1 

2029-3u)9-oou) 

REC 
70 - 
0 

50 

100 

50 

95 

Litholopc Descnption 

sorting subangular; quamosc; firm; cohesive; damp. 

14.9 to 16.9': RUN 
RECOVERED 1.OILo' 
GRAVELLY SILTY CLAY: light bmwn (SYR5/6); gravels 
(05 to 5 cm); poor coning rubangular to angular; 
quamosC; firm; cohesrvc; loar plasticity; damp. 

16.9 to 18.9': RLW 

16.9 to 183': SILTY CLAY light bruwn (SYR 6/4); trace 
gravel (1 to 5 cm); poorly sorted; subrounded. quamosc; 
firm to stiff; cohesive; damp. 

RECOVERED 2.0/20' 

18.3 to 18.9': GRAVELLY SILTY CLAY: light brown (5YR 
6/4); gravels (1 to 4 cm); poorly sorted; angular; abundant 
calcite white mottling firm to stiff; low plasticity; damp. 

18.9 to 20.9': RUN 
RECOVERED 1.0/2.0' 
SILTY m y :  light olive gray (SY 6/1); some grading to 
GRAVELLY SILTY WY, gravels (OS to 4 cm); poorly 
sorted: subrounded to subangular. quartzase; abundant 
gravels at bottom: firm: cohesive; low plasticity; damp. 

BEDROCK 
20.9 to 22.9': RUN 
RECOVERED 1.9/2.0' 
SILTY CLAYSTONE pale yellowish brown (10YR 6/2); 
soft; friable; low plasticity, slightly cohesive; no gravels; 
damp. 

Notcz: 

Mearurcd bottom depth 
discrepancy from 14.0 to 14.9' 

14.9 to 15.9': W P L k  
(VOA'S ONLY) B3016901416 

16.9 to 18.9': SA,UPLE 
(VOA'S ONLY) B3016901618 

16.9 to 19.9': SAMPLE 
BM16901620 

18.9 to lY.9': S.A.\lI'LE 
(VOAS OhTY) BM16%l1820 



~ 

PAGE i GEOLOGIC LOG 1 Rocky Flats: 881 Hillside -,029-3m I o f L  
Project Number: 

- 
Borehoie/Well Id: B301690 I 

Deptl 
(ft) - 

23-  

w -  

2 5 -  

26- 

27 - 

28- 

29 - 

M -  - 
GROUNDWATER 

DEPTH I HOUR I DATE 
I I 

I 

Lithololpc Dcscnption 

TOTALAUGERED DEPTH = 22.9’ 

22.9 to 23.6‘: RUN 
RECOVERED O.O/OS’ ROD = 0.0/0.8’ 

23.6 to 25.9’: RUN 
RECOVERED 2 3 / 2 3  ROD = 2.8/2.3 
CLAYSTONE: dark yel lwsh  bmwn (lOYR4/2); light 
olive gray (SY 5/2); olive black (SY 2/1); nonstratified: 
b l o c 4  some to trace silt: iron staining throughout along 
blocky structure except at 25.0 to 255’: weathered: 
medium to high plastiaty; soft to firm; damp. 

25.9 to 27.6’: RUN 
RECOVERED 1.6/1.7 ROD = 1.6/1.7’ 
25.9 to 27.0’: CLAYSTONE: same as above: olive black (5Y 
2/1); carbonaceous. 

27.0 to 275’: SILTSTONE: very light gray (N 8/0k 
brownish gray (5YR4/1); nonstratified: platy; trace to 
some clay; trace very fine grained sand: low to no 

\plasticity noncemented: firm: damp to dry. 
\ 
27.6 to 28.9‘: RUN 
RECOVERED 0.0/13’ ROD 0.0/1.3’ 

28.9 to 30.9’: RUN 
RECOVERED 1.8/2.0’ ROD = 1.6/2.0’ 
28.9 to 30.1’: CLAYEY SILTSTONE light olive gray (SY 
6/1); yellorvlsh gray (5Y 8/1); stratified wth lenses of 
clayey siltstone 05 to 3 cm thick; trace sand; scattered iron 
staining in veins or mottlings: manganse mottling; low to 
medium plasticity: soft to firm: dam? to moist. 

Notes: 

PACKER TEST. 22.8 to 27 6‘ 

I 

23.4’: 70 deg.: healed: Fc 

21.0 to 24.2’: 40-25 dcg.; 
healed: Fe 

PACKERTEST. 24 75 to 

32.9’ 
24.8’: 25 deg.; healed: Fc 

28.9 to M.I* L r r i i o i  </ ( ,  I 

Field interpenation cnarrcd 

from SILmO’ .F  IO I 

CLAYEY SILT3?0\E b3scd 1 
on grain sue anaimis I 
29.6 to 30.0’: SAMPLE I 



GEOLOGIC LOG Rocky Flats: 881 Hillside 

31 - 

32 - 

I 

Projen Number: PAGE 
I 

2ot9-3u)9-oou) l -  5 o f 5  

'1 

BoreholeNeil Id: B301690 - 
REC 
7r - 

90 

30 

70 

50 

53 

I 

Lithologic DeYnption 

30.1 to 303': SANDSTONE: light olivc gray (5Y 6/l);very 
fine g r a n d  well coned; round; quaruare; some silt to 
silty nonocmentut; no plastmty; soft; wet. 

to 30.7 SILTSTONE: same as 28.9 to 30.1'; yellorvlsh 
y (5Y 7/2); dusky yellow (SY 6/4); heavy iron staining. 

30.9 to 32.9': RUN 
RECOVERED 1.8/20' ROD 1.7/2.0' 
30.9 to 3 1 3  SILTSTONE: same as a m .  

315 to 32.2': CLAYSTONE: medium gray (N S/O); light 
olive gray (SY 6/1); light brownuh gray (5YR 6/1); 
mottled; blocky; some silt to silty; with 05 to 3 cm lenses 
of clayey siltstone; iron staining in veins and 1 to 2 mm 
laminations: medium plasticity; soft: damp. 

32.2 to 32.7': SANDY SILTSTONE: dusky yellow (5Y 6/4); 
stained dark yellowish orange (10YR 6/6); very fine 
grained: well sorted; round; quaruae; 32.2 to 32.4' some 

ay to Clayey, iron staining, nonccmentcd; no to low 
lasticity; soft to firm; most to wet. 

3L9 to 33.9': RUN 
RECOVERED 03/1.0' ROD = 0.3/1.0' 
CLAYEY SANDY SILTSTONE yellowish gray (5Y 7/2); 
duskypllowish (n 6/4); nonstratified; platy wry fine 
grained sand; well sorted; round; quartzose; laminations of 
iron staining; low to medium plasticity soft to firm: moist. 
33.9 to 34.9': RUN 
RECOVERED 0.7/1.0' ROD 0.0/1.0' 
SILTY SANDSTONE: light gray (N 7/0); light olive gray 
(5Y 6/1); stained dark yellowish orange; (OlYR 6/6); platy 
1 cm bedding joints at 90 degree; very fine grained well 
sorted; rounded: quartzose; iron and manganse staining; 
iron oxide and calcareous cementation; hard to firm based 

34.9 to 36.3': RUN 
RECOVERED 0.7/1.4' ROD 0.7/1.4' 
SILTY CLAYSTONE: light olive gray (5Y 6/1); pale 
yellowish brown (10YR 6/2); stained dark yellowish orange 
(10YR 6/6); nonstratified; trace very fine grained sand: 
iron and mangame staining to iron cementation; medium 
to low plasticity firm to soft: damp to moist. 

36.3 to 37.8': RUN 
RECOVERED 03/15  ROD = 0.8/15' 
SILTY CLAYSTONE: same as above. 

n degree of cementation: damp. 

TOTAL BOREHOLE DEPTH = 37.8'. 

N o t e  

E301602963W 
30.1 to 303'; mechanical 

&mge 

C?. 

312'; 80 dcg.; healed; Fe 
313'; 50 de&; healed: Fe 
315'; 70 deg.; healed: Fe 

32.2 to 32.7: LITHOLOGY 
Field interpretation changed 
from SILTY SANDSTONE to 
SANDY SILTYSTONE base 
on grain sue analysu. 
32.4 to 32.7: SAMPLE 

B30169032.4327 
P 

PACKER TEST: 32.9 to 37.8. 

34.9 to 35.0'; 10 deg.; healed: 
Fe 
v 1'. sn w . 8 .  F? 
35.35'; 90 deg.; healed: Fc 
355'; 40-90-90 deg.; healed; 
Fe 

37.0 to 373': SAMPLE 
(G EOTECHM CAL) 
B301690370373 



PIUJUZ Number: PAGE 1 1 o f 6  GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 2029-- 

~~ 

Easting (ft): 20793.6 

Total Depth (ft): 19S39.6 
Logged By: JKHarriz/SPCarpenter 
Checked By SM: 
Checked By PM: 
QA By / Date: 

Ground Surface Elev (ft): 59322 

A 

JDL 07/23/90 

I , - -  
Borehole/Well Id: B301790 j Drilling Company: Boyies Bra. 
Northing (ft): 34733.4 1 Driller: DVS~es/PCBushkovski 

Helper: ALBoday/BO'Connor 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Water 
Date Started: 3/20/90 
Date Completed: 6/27/90 
Well Type: BH 

Rig Type: B-57 

SPT REC 
70 

75 
- 

25 

9s 

RQD 
7 0  - Lithologic D d p t i o n  

0.0 to 2.0': RUN 
RECOVERED 15/20' 
SILTY CLAY: y e i l d s h  brown (10YRS/2); some iron 
mottles to dark y c l l d s h  orange (10YR 6/6); some fine 
gray TOO=; 5 cm gravcl in shoe; angular; quartzose; soft: 

plastic; moist. 

2.0 to 4.0': RUN 
RECOVERED 05/2.0' 
2.0 to 25': SILTY CLAY Same as ab-; damp. 

4.0 to 6.0': RUN 
RECOVERED 1.9/2.0' 
SILTY SANDY CIAY. ycllwsh b m  (1OY R S/2); fine 
grained sand; wzll sorted subrounded; quartzmc; iron 
mottlrng/starning moderate brwm (SYR 3/4); finn: 
medium plasticity damp. 

Notes: 

Monrtonng Instrument 
Background Lcvels: 
HNu: 0.0 
RAD: 24.0 units 
All reading mrde auger: i n  

bredthingzone: on cutting; 
and on corn at background 
unless o themse  noted below. 
TRIP BLANK SAMPLE 
TB032D9001 
FIELD BLANK SAMPLE 
B3017900019FB 
0.0 to 1 3  SAMPLE 

0.0 to 25': SAMPLE 
83017900006 

P 

2.0 to 25': SAMPLE 
(VOA'S ONLY) BMI79CQOJ 

4.0 to 5.9': SAMPLE 
(VOA'S ONLY) B30179CWX 
BW7900406D 
4.0 to 8.0': SAMPLE 
B3017900408 B301f900108D 

GRUJYDYATER 
DEPTH I HOUR 1 DATE 

- 
8.5 1 08:36 l03/20/90 



GEOLOGIC LOG 

Depth Graphic Sam le 
(ft) 1 b 3  lp 

Project humber: PAGE 
I 2029-33o96020 - 2 o f 6  Rocky Flats: 881 Hillside 1 

7 

8 

g 

9 

10 

11 

12 

13 

14 

REC 
70 - 

100 

100 

100 

100 

100 

- 

Iitholwc D m p t i o n  

6.0 to 8.0': RUN 
RECOVERED 2 O / Z O '  
SILTY SANDY CLAY: same as rbovc pale ycllmsh brown 
(10YR 6/2); mottlings arc moderate brown (SYR 4/4); 
some black rpeckh. 

8.0 to 10.0': RUN 
RECOVERED 2.0/2.0' 
SILTY SANDY CLAY: Same as abovc: moist. 

10.0 to 12.0': RUN 

SILTY CIA% moderate ycllorvlsh brown (1OY R S/4); trace 
fine grained sand; well soned; wcll rounded quartzose: 
some iron staining, mottles; moderate brown (SYR4/4); 
damp. 

RECOVERED 2.0/2.0' 

12.0 to 13.0': RUN 
RECOVERED 1.0/1.0' 
SILTY CLAY same as abovt; moist. 

13.0 to 15.0': RUN 
RECOVERED 2.0/20' 
SILTY CLAY: modente ycllmsh brown (10YRS/4); trace 
gnvcl(1 to 4 cm); poor sonin& subrounded quammc: 
white mottling K e n  on &nvcls (not calcium carbonate); 
matnx not mottled: firm: cohesive: medium plastinty; 

- Notex 

6.0 to 8.0': SAMPLE 
(VOA'S ONLY) B M I ~ W J K J ~  

8.0 to 10.0': SAMPLE 
(VOA'S ONLY) B3017900810 

Water table 85' 
8.0 to 120'. SAMPLE 
BMlf900812 

2 10.0 to 12.0': SAMPLE 

(VOA'S ONLY) B3017901012 

12.0 to 13.0': %W'LL 
(VOA'S ONLY) B301301213 

12.0 to 17.0': SAMPLE 
B3017901217 



GEOLOGIC LOG 

GROUNDWATER 

08:36 (03/20/90 

P r ~ j e c ~  Number: PAG€ i 3 o f L  
Rocky Flats: 881 Hillside ~ 2029-3m 

- 
REC 
70 - 

100 

0 

100 

0 

ROD 
70 - 

0 

! 
Ltholopc Dcscnption 

moist. 

15.0 to 17.0’: RUN 
RECOVERED 2.0/20’ 
l5.0 to 16.7’: SILTY CLAY: same as above: some graveis 
(05 to 4 cm); poor sorting; subrounded: quamosc: some 
*ite calcareous prulpitates ~IVCS medium reaction with 
HCL 
16.7 to 17.0’: GRAVEL: sevcral(3 to 5 cm) gravels in shoe 
and bottom 0.3’ of sample. 

BEDROCK 
175 to 195’: RUN 
RECOVERED 2.0/2.0’ 
SILTY CLAYSTONE: pale pllcnwsh brown (1OY R 6/2); 
abundant white prulpitates/carbonate; strong reaction: 
note carbonate filled fracture at 18.1’ (20 dcg.); firm: low 
plasticity, wet; grades to: SILTY CLAYSTONE: as above 
moderate yellowish brown (10YR5/4); no 
prcapitates/carbonate: abundant iron stains (5YR 4/4); 
abundant iron nodules (1 to 2 cm) angular found at 19.0’. 

TOTAL AUGERED DEPTH = 195’. 

195 to 23.6‘: RUN 
RECOVERED 0.0/4.1’ RQD = 0.0/4.1’ 

N o t e  I 
1 

Measumd bottom depth 
discrepancy from 17.0 to 175’. 

PACKERTEST: 22.76 IO 
24.6’ 

(GEOTECHM W) 
BM17902U2209 

20.2 to 20.9’: SAMPLE 

PACKERTEST: 24.6 io 29.6’ 



Projen Number: PAGE 
GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 2ot9-- 

Borchole/Well Id: B301790 
Depth GraphK 
(It) I Lon 

- 
REC 
70 - 

440 

100 

100 

9s 

ROC 
- 

440 

100 

100 

95 

~~ ~ 

23.6 to 24.6’: RUN 
RECOVERED 4.4/1.0 ROD = 4 4/1.0’ 
20.2 to 24.6’: CIAYSTONE: dark yellowish orange (10YR 
6/6); medium light 
gray (N 6/0); light oliw gray (5Y S/2); blocky some silt; 
vcrywcathelrd 202’ to 212’ with heavy iron staimng at 
212 to 22.4’; abundant microfractures along blocicy 
structure n t h  iron filling medium plastiaty soft to firm: b OISt. 
\ 
24.6 to 28.6‘: RUN 
RECOVERED 4.0/4.0’ ROD = 4.0/4.0’ 
24.6 to 253’. CLAYSTONE medium gray (N S/O); blocky 
some silt; iron staining medium to high plasticity soft to 
firm; most. 

U.3 to 28.6’: SILTY SANDY CLAYSTONE AND SANDY 
SILTSTONE; dusky y c l l w s h  b m  (lOYR 2/2); yellmsh 
gray (SY 7/2); interbedded and gradational; very tine to 
fine grained sand; moderately sorted: rounded; quamme; 
imn staining abundant microfraaures: low to medium 
plasticity soft; moist. 

~_______ ~~~ 

28.6 to 29.6’: RUN 
RECOVERED l.O/l.O’ ROD = l.O/l.O’ 
SILTY SANDY CLAYSTONE: Same as above: yellowish 
gray (5Y 7/21. 

29.6 to 33.6’: RUN 
RECOVERED 3.8/4.0’ ROD = 3.8/4.0 

4 Notes: 

25.6’; 45 deg.; healed: F e  

28.0’; 45 de&; healed; F e  

e 
30.7 85 deg.; healed: F e  

30.7 to 30.9’: 45 deg.; healed: 
Fe 

31.4‘; 80 deg.; healed: Fe 

29.6 to 29.9’: SA.UPLE 
(GEOTECHNI CAL) 



GEOLOGIC LOG 

3epth Gnphic Sam le w 
PXOJCC~ Number: PAGE 

zm-3u19M)20 - 5 o f 6  Rocky Flats: 881 Hillside 

70 - 

It0 

105 

- 
ROC 

OZO - 

100 

1 os 

Lithologx Descnption 

29.6 to 30.7. SILTY SANDY CLAYSTONE: Same as 25.3 
to 28.6’. 

30.7 to 33.4’: CLAYSTONE: dusky yellow (5Y 6/4); 
medium dark gray (N 4/0); lenses of sandy siltstone at 
3 1 3  to 31.6’ and 31.9 to 32.05’; some silt to silty; 
abundant iron stainin& scattered minofractures along 
blaky structure n t h  iron filling medium to high 
plastmty; soft to firm; most. 

33.6 to 34.6’: RUN 
RECOVERED 12/1.0’ ROD l.O/l.O’ 
a y f l o m  same as abovc; moderate yellowish brown 
(10YR 5/4); medium dark gray (N 4/0). 

34.6 to 38.6’: RUN 
RECOVERED 4.2/4.0’ RQD 4.2/4.0’ 
CLAYSTONE: light olive gray (SY 6/1): medium dark gray 
(N 4/0); blocky; some silt to silty in part: iron staining; 
firm to soft: most. 

Not- 

32.9 to 33.0’; 70 deg.; healed: 
Fe 

34.1 to 345’: 15 deg.; 
healed/open; Fe 

315’; 85 dcg.; healed: Fc 

345 to 34.6’; 15 dcg.; 
healed/open: Fe 

PACKERTEST: 34.6 to 39.6’ 

? 4 9 t n ? v  

Fe 
Note: expansive claystone 

3.2’; 60 deg.: healed: Fc 

1< 1’. Sn Fr 

Note: expansive clavstonc 

3 .4 ’ ;  70 deg.; healed: Fc 

355 to 35.6‘; 60-70 deg.; 
healed; Fe 

3.7’; 85 deg.; healed: Fc 

36.05‘; 85 deg.: healed: Fc 

36% 90 deg.; healed: Fc 

36.8’; 80 deg.: healed: Fc 

37.1’; 80 deg.; healed: Fc 

37.7. 80 deg.; healed: Fc 

378’; 80 deg.; healed: Fc 



- 
DCP 
ut: - 

39 

40 

41 

42 

43 

44 

45 

46 - 
GRWWOUATER 

n 08:36 103/20/90 

Lithdogrc Devnprion 

38.6 to 39.6': RUN 
RECOVERED 1.2/1.0' ROD = 1.2/1.0' 
CLAYSTONE: Same as above. 

TOTAL BOREHOLE DEPTH = 39.6'. 

- Notes 

38.0'; 65 de&; healed: Fc 

Note: cxpansm claptone 

39.1'; 90 de&; healed: Fc 
393'; 70 deg.; healed: Fe 



GEOLOGIC LOG 

Northing (ft): 347321 
Easting (ft): 206933 
Ground Surface Elev (ft): 5934.1 
Total Depth Ut): 21.0/41.9 
Logged B y  JFHernck/SPCarpenter 
Checked By SM: 
Checked By PM: 
QA By / Date 

Y -0Y5 

JDL 07/23/90 

Project Number; PAGE 1 Rocky Fiats: 881 Hillside 1 2m3309-0020 1 1 o f 6  

Driller: DVS~es/PCI3ushkovsiu 
Helper: ALBoday/BO'Connor 
Rig Type: B-57 
Drilling Method: Hs Auger/NX Core 
Drilling Fluid: None / Water 

3/20/90 Date Started: 
Date Completed: 6/29/90 
Well Type: BH 

GRdUNDUATER 

Litholoaic Dcscriotion 

SILTY CLAY: moderate yellowish brown (1OY R 5/4); some 
mottles of moderate b m  (SYR 4/4); with trace mottles 
of light olive gray (5Y 6/1); abundant grass roots (fine - 1 
mm); soft; cohesive: low plasticity; damp. 

2.0 to 4.0': RUN 
RECOVERED 2.0/2.0' 
CLAY: brown (SYR 3/3); some fine roots (1 mm); no 
mottles: stifl; cohesive: medium plasticity damp. 

4.0 to 6.0': RUN 
RECOVERED 2.0/2.0' 
CLAY: same as a h :  grading to S I L n  SANDY CLAY: 
dark pllowish b m  (IOYR 4/2); fine gralncd sand; well 
sorted well rounded; quartz-: soft; not cohesive; low 
plasticity; damp. 

Notes 

Monitoring lmtrument 
Background Lcvels: 
HNu: 0.0 
RAD: 24.0 units 
All readings mide auger; in 
breathing sone: on cuttings; 

and on core at background 
unlerr othemsc noted below. 
TRIP BLANK SAMPLE 
TBO3M9001 
0.0 to 1.0': SAMPLE 
(VOAS ONLY) BM18900002 

0.0 to 4.0': SAblPLE 
83018900004 

2.0 to 4.0': SAMPLE 
(VOA'S ONLY) BM1890020j 

4.0 to 6.0: SAMPLE 
(VOAS ONLY) B3018900106 

4.0 to 8.0': SAMPLE 
B3018900408 



GEOLOGIC LOG 

Iitholomc Dcscnution 

Project Number: PAGE 
Rocky Fiats: 881 Hillside 1 I 

6.0 to 8.0': RUN 
RECOVERED 2.OI20' 
SILTY SANDY CLAY: As a h  grading t o  some fine 
grained sand; mil sorted: well rounded: quartzose: trace 
black nodulcr/gravclc; (OS cm); subangular, firm; cohesive: 
low plastiaty; damp. 

8.0 to 10.0': RUN 
RECOVERED 2.0/2.0' 
SILTY CLAY: moderate yellow brown (1OY R 5/4); same 
fine grained sand: well sorted: well rounded; quartz w t h  
mica: weak m c t i o n  w t h  H a  soft; slightly cohesive: low 
plasticity damp. 

10.0 to 12.0': RUN 

SILTY CLAY: moderate yellowish brown (1OYR 5/4); trace 
fine grained sand: well sorted: mil rounded: quartzose; 
trace gravels (1 t o  3 cm): poor sorting, subrounded; 
quartzose; mild reaction w t h  HCL; damp. 

RECOVERED 2.0/2.0' 

12.0 to 14.0': RUN 

12.0 t o  13.0'. SILTY SANDY CLAY: moderate yellowsh 
brown (10YRS/4); fine grained sand; well sorted; well 
rounded quamose:  some fine mottles: light brown (SYR 
S/6); soft: slightly cohesive; low plasticity; damp. 

13.0 t o  14.0': SILTY CLAY: moderate y c l l m s h  brown 
(1OY R 5/4); trace fine sand: wvci: sorting, well rounded; 
q u a m o s c ;  trace fine black precipitate speckles (1 mm); 
trace gravel up t o  1 cm; well sorted: subrounded to 
subangular; quamose:  highly mottled w t h  white 
prmpitate ;  w e a k  reaction: light bluish gray (SB 7/1); firm: 

RECOVERED 2.0/2.0' 

, 

Not= a 
I 
I 

6.0 to 8.0': SAMPLE I 
(VOA'S ONLY) BM18900608 

8.0 to 10.0': SAMPLE 
(VOAS ONLY) BM18900810 

8.0 t o  120': SAMPLE 
B30189W812 

10.0 t o  12.0: SAMPLE 
(VOAS OhZY) BM18W1012 

12.0 t o  14.0': SAMPLE 
(VOA'S OhIY)  DMlBMlZIJ 

12.0 t o  16.0': S A M P L E  
BM18W 12 16 



GEOLOGIC LOG 
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Lithologtc Descnptioa 

\mhesrvc: low plastiaw damp. 
14.0 to 16.0': RUN 

SILTY CLAY: same as 13.0 to 14.0' gravel (1 to 3 cm): 
poorly sorted: subangular to subrounded; quammc. 

RECOVERED 2.o/r0' 

16.0 to 18.0': RUN 

SILTY CLAY: moderate ycllwsh brown (1OY R 5/4); trace 
gravels (1 to 2 cm): moderately sorted: subrounded LO 
subangular; quartzose: mottles prcscnt as above but light 
b m  (SYR 9/6) with some iron nodules of same color, 
firm: cohesivq medium plasticity; damp. 

RECOVERED 2.0/2.0' 

18.0 to 20.0': RUN 

SILTY CIAY: moderately yellmsh brown (1OY R 5/4): 
18.0 to 18.3': many mottles. light brown (5YR5/6); iron: 
white calcite mottles wth white calcite concretions (05 
cm 1; subrounded: strong reaction wth HCL, stiff: cohesive: 
low plasticity; damp. 
18.3 to 19.6': as above wth iron stains moderate brown 
(SYR 4/41. 
19.6 to 20.0': as above wth some gravels (1 to 3 cm); black 
(iron nodules) poorly sorted: angular. 

RECOVERED 2.0/2.0' 

BEDROCK 
20.0 to 21.0': RUN 
RECOVERED 1.0/1.0' 
SILTY CIAYSTOME: moderate ycllowsh brown (10YR 
5/4); iron staining/mottles light b m  (5YR 5/6); calcite 
concretion as seen a m :  stiff; cohesive: low plasticity 
damp. 

TOTAL AUGERED DEPTH - 21.0' 

215 to 23.9': RUN 
RECOVERED 1.2/2.4' ROD = 1.2/2.4' 

I 
(VOA'S ONLY) 83018901416 I 

I 

16.0 to 18.0': SAMPLE 
(VOA'S ONLY) BM18901618 

16.0 to 18.0': SAMPLE 
B3018901618 

18.0 to 20.0': SAtMPLE 
(VOAS ONLY) 83018901820 

18.0 IO 20.0': SA.MPLE 
B3018901820 



PIUJIX~ Number: PAGE. 
GEOLOGIC LOG 1 Rocky Flats: 881 Hillside I 2029-3w20 , ~ __ 4 o l 6  I 

BorehoieNell Id: 

n 1 N o n c  1 

CLAYSTONE dusky yellow (SY 614); medium gray (N 
S/O); b l o c 4  some silt to silty; slightly calcareous: iron 
staining medium plasticity; soft; most.  

23.9 to 26.9’: R W  
RECOVERED 0.8/3.0 ROD = 0.8/3.0’ 
CUYSTONE: same as above: with medium dark gray (N 
4/01. 

26.9 to 28.9’: R U N  
RECOVERED 2.4/2.0’ ROD = 2.4/2.0’ 
cL4YflONE: medium light gray (N 6/0); dark gray (N 
3/0); bloc@, some silt to silty iron staining, medium 
plasticity; soft; moist. 

28.9 to 31.9’: RUN 
RECOVERED 3.213.0’ ROD = 2.8/3.0’ 
28.9 to 305’: CL4YEy SILTSTONE: brownish gray (5YR 
4/1); brownish black (SYR 2/1); trace to some very fine 
grained sand; organic: medium plasticity soft; damp. 

PACKER TEST’. 26.9 to 3l.Y’ 
27.1 to 27.9’: SAMPLE 
(GEOTECHMCAL) 
B301890271279 
27.2 to 273’; 50 deg.; healed: 

Fe  
275 to 27.6’; 45 deg.: healed: 

Fe 

healcd: Fe 
27.8 10 27.9’; 9085-90 deg.; 

(GEOTECHMGU-) 
B301890289293 
28.9 to 305’: LITHOLOGY 
Acid interpertation changed 

from SILTY CLAYSTOSE to 
CLAYEY SILTYST0h-E 
b a d  on erain s u e  analms. 



Projccc Number: PAGE- 
Rocky Flats: 881 Hillside 1 2029-3u)9M)20 1 

GEOLOGIC LOG 
BorehoieAVell Id: I3301890 I 

I 
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-- 
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93 

120 
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Lithologc Dcscnption 

305 to 31.1’: CLAYEY SILTSTONE: light gray (N 7/0); 
dusky ycllow (5Y 6/4); nonstntificd: tram to some wry 
fine grained sand; iron staining; no to low plasticiry; soft: 
most. 

31.1 to 31.9’: CLAYSTONE light olivc gray (5Y 5/2); 
some silt to silty, iron staining; medium plasticity; soft to 
firm; moist. 

31.9 to 33.9’: RUN 
RECOVERED 2 3 / 2 0  ROD = 2.3/2.0’ 
CLAYEY SILTSTONE: dusky yellow (5Y 6/41; yellowsh 
gray (5Y 7/2); dark yellowish orange (10YR 6/6); mottled: 
lensed: trace very fine grained sand; iron staining; medium 
plastiaty; soft; moist. 

33.9 to 36.9’: RUN 
RECOVERED 3.6/3.0’ ROD 2.8/3.0’ 
33.9 to 35.1’: CLAYSTONE: same as 31.1 to 31.9’. 

35.1 to 35.9’: SANDY SILTSTONE: light gray (N 7/0); 
dusky yellow (5Y 6/4); platy, very fine to fine p i n e d  
sand: moderate sorting round: quartzax; iron staining; 
calcareous cement in part; soft to medium hard: damp. 

35.9 to 36.9’: SILTY CLAYSTONE same 31.9 to 33.9’. 

36.9 to 39.9’: RUN 
RECOVERED 3.6/3.0’ ROD 3.6/3.0’ 
C I A Y ~ O N E :  dusky yellow (5Y 6/4); medium dark gray 
(N 4/0); mottled; blocky; some silt to silty iron staining; 
medium plasticity; soft: moist. 

Notes: ~ 

P & m F R  TTV . .  71 0 t n  ?A 9’ 

31.9 to 33.9’: LITHOLOGY 
Field interpenation changed 
from S I L n  CLAYSTONE to 

CIAYEY SILTYSTOhE 
based on grain sue analpis. 

3 3 3  to 33.7’: SAMPLE 

B301890333337 
(GEOTECHNIGU) 

34.2’; 80 deg.; healed: Fc 

34.7’; 70 deg.; healed: Fe 

35.2’; 80 deg.; healed: Fe 
35.3’; 90-80 deg.; healed: Fc 
35.4’: 90 deg.; healed: Fc 
355’: 80 deg.; healed: Fc 
35.6’; 90 deg.; healed: Fc 
35.7’; 90 deg.; healed:Fe 

Note: expansive clamone 



1 Pmjcctluumber: PAGE. 
GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 2029-33-09- , i _. 6 0 f 6  

Borchole/Well Id: B301890 
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Litholopc D-ption 

39.9 to 41.9': RUN 
RECOVERED 2.2/2.O' ROD = 2.2/2.0' 
CLAYSTONE Same as abovc: light olive gray (5Y 6/1); 
medium pay (N 5/0) .  

TOTAL BOREHOLE DEPTH = 41.9'. 

Notes: 

PACKERTEST: 37.9 1041.9' 

41.4 to 415'; 60 deg.; healed: 
Fc 



P m j e ~ l  Number: 

2029-3m Rocky Fiats: 881 Hillside 1 GEOLOGIC LOG 

GROUNDUATE!? I 

PAGE 
~ - 1 o f 6  

I DEPTH 1 HOUR 1 DATE 1 

Borchole/Well Id: B3Q1990 
Northing (ft): 34761.2 

Lithologc Dcscnption 

CoLLWluM 
0.0 t o  2.0': RUN 
RECOVERED 1.6/2.0' 
SILTY CLAY: moderate p l l w s h  brown (10YR 5/4); 
abundant fine m u  ( - l m m )  and stem (05 cm); 
occasional white mottles: weak M c t i o n  w t h  HCL.  soft; 
c o h e s m :  low plasticity m o s t  t o  m t .  

Drilling Company: Boyies Bros. 
Driller. KParker/PCBushkovslu 

2.0 t o  4.0': RUN 
RECOVERED 2.0/2.0' 

Logged By: JFHerrick/SPCarpenter - 
\ 

Checked By PM: 

SILTY CLAY: multicolored: moderate brown (SYR 3/4); 
light brown (SYR5/6); modcrate pllowish brown (IOYR 
5/4); in roughly equal proportions: trace gravels (1  to 2 
cm); moderately s o r t e d  subrounded quartzose: gravel up 
t o  3 c m  in shoe at  bottom 4' depth; trace white carbonates 
with weak reaction using HCL: general no reaction: 
occasional fine mot (1 t o  2 mm); firm; cohesive: medium 
plastiary; damp. 

Drilling Fluid None/Water 
Date Started: 3/21/90 
Date Completed 7/9/90 

4.0 t o  6.0': RUN 
RECOVERED 2.0/2.0' 
SILTY CLAY: p l l w s h  brown (10YRS/2); some gravels 
(05 t o  4 cm); poorly sorted: subangular t o  subrounded (1, 
4 cm gravel at  4'); q u a m  and quartzose: iron 
nodulcs/fragments: trace fine grained sand; moderate 
sorted: subrounded; quartzose; mottled w t h  iron; black (N 
1/01 t o  light brown (SYR3/6); occasional white 
carbonate: weak reaction with HCL; generallv no reaction; 
slightly firm: c o h e s m ;  medium plasticity. damp. 

Notcs: 

Monitonng Instrument 
Background Levels: 
HNu: 0.4 uniu 
RAD: 24.0 units 
All readings inside auger. in 

breathing zone: on cuttings: 
and o n  core at  background 
unless o t h e m s c  noted below. 

TRIP BLANK SAiMPLE 
TBMZ19001 m229001 
FIELD BLANK SAMPLE 
B3019900014FB 
0.0 t o  1.6': SAMPLE 

0.0 t o  6.0': SAMPLE 
B3019900006 BM1990006D 

2.0 to 4.0': SAMPLE 
(VOA'S ONLY) n m i m m  

4.0 to 6.0': SAMPLE 
(VOA'S ONLY) BMlTTWX 



~ 

P ~ J W  Number: PAGE GEOLOGIC LOG Rocky Flats: 881 Hillside 1 zm-- 

Borchole/Well Id: B301990 I 

9 -  

10 - 

Lithokqpc Dcrcnption 

6.0 to 8.0’: RUN 
RECOVERED 1 5 / w  
SILTY CIAY: dark yellowish b m  (10YR4/2); some 
p=lr (05 to 2 cm); poor roned: subangular to  
subrounded; qua-: tract medium to fine grained rand; 
poor roning; sobangulu; q u a r u s e ;  slightly firm; not 
cohcsrvc: low plastiary, damp to  dry. 

8.0 to 10.3’: RUN 
RECOVERED 0.0/22’ 

10.3 to 12.3’: RUN 
RECOVERED 0.1/2.0’ 
SILTY CIAY: dark yclloansh b m  (10YR4/2); trace 
gravel (05 cm); poor sorting subangular, quartzose; 
occasional mottles of carbonate; graysh orange (10YR 
7/4); with strong reaction w t h  HCL; generally no reaction; 
firm; mheslve; low plasticity; damp. 

12.3 to 13.3’: RUN 
No sampk taken Center bit used. 

13.3 to  14.3’: RUN 
RECOVERED 0.7/1.0’ 

7- Nota 

6.0 to 75’: SAMPLE! 
BM199o0608 BM19900608D 

6.0 to 14.0’: SAMPLE 
BM19900614 



Project Number: PAGE. I 

Rocky Fiats: 881 Hillside 1 2 o f 9 - ~  I 
GEOLOGIC LOG 
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Lithololpc Dwmption 

fine pried rand; moderate sorting subrounded: quartzose 
wth mica: some -1 (05  to 4 cm); poor sorting 
subangular to rubrounded; quamose: slightly firm; slightly 

14.3 to 163’: RUN 

GRAVELLY S I L n  CLAY: moderate p l l w s h  brown 
(lOYRS/4); grading downward to moderate brown (5YR 
4/4); gravels (OS to 2 cm); poorly sorted: subangular to 
subrounded: quarmte: some medium to coarse grained 
sand: poor sortin& subrounded to subangular quartzose: 
weak to no reaction wth HCL; firm to slightly firm; 
slightly cohcsrve; low plasticily; damp. 

ham: low plastmty damp. 

RECOVERED 2.0/20’ 

16.3 to 17.0’: RUN 
No rrcovcy. Mislatch on the m c a  sampler. 

17.0 to 17.7: RUN 
RECOVERY 0.7/0.7 
SANDY CLAY: pale p l l w s h  bruwn (10YR 6/2); medium 
to coarre p i n e d  sand; poor sorting angular to 
subrounded; quarmte; some pve l s  (1 to 2 cm); poor 
sorting; angular to subangular; quammc: abundant white 

mm subrounded: stiff to firm: cohesrve: plasticity. damp. 
concrctions/nodulcs of a l a t e ;  strong reaction; 

17.7 to 18.7: RUN 
RECOVERED l.O/l.O’ 
SAM) to CLAYEY SAM>: light brown (5YRS/6); coarse 
to ve’y coarse p i n e d  sand: poor sorting; subangular to 
angular, quamosc: sand IS poorly cemented wrlth clay; 
some gravels (1-2 cm); moderately sorted: subangular to 
ubrounded; quarmte: soft: fnable: low plasticity wet. 

RECOVERED 1.3/2.0’ 
18.7 to 19.6 CLAYEY GRAVEL: light olive gray (5Y 6/1); 
gravel (05 to 2 cm); poor sorting subangular to 
subrounded; quamosc; soft; non fnable; low plasticity, 

18.7 to 20.7: RUN 

wet. 

BEDROCK 
19.6 to 20.0’: SILTY CLAYSTONE. pale olive (10YR 6/2); 
some white carbonate; weak rraction: some iron stains: 

light olive brown (5Y 5/6); dense: firm: mcdiuin plasticity; 

20.7 to 2l.f: RUN 
RECOVERED l.O/l.O’ 
SILTY CLAYSTONE: olive gray (5Y 4/1); blocky texture; 
abundant near vertical f laaurcs  mth iron oade stains: 
ight brown (SY S/6); some black carbon stains; possible 
lickensides: low plastic~ty slightly damp. 

et. 

Nota: 

143 to 163’: SAMPLE 
(VOAS ONLY) B3019901416 
14 7 tn 112 7’. C A M P 1  F 

B3019901420 

17.0 to 17.7: SAMPLE 
(VOAS ONLY) B3019901718 

17.7 to 18.7 W P L E  
(VOA’S ONLY) B3019901819 



GEOLOGIC LOG 

Depth Graphic I (ft) I Lw 

Project Number: PAGE 

2029-- 
Rocky Flats: 881 Hillside 1 

SPT 
I i t hokgc  Ducnption 

~OTALAUGERED DEE?H = 2 i . r  
21.7 to 23.6': RUN 
RECOVERED 0.0/1.9' ROD 0.0/1.9' 
CLAYSTONE: (in bit tip); light gray (N 7/0); dark 
yclloarlhh orange (IOYR 6/6); some silt; weathered; medium 

21.8 to 23.4': CIAYSTONE: light olm gray (SY 6/1 to 
S/2); b l a h  trace to some silt: veathercd; medium to high 
plastioty soft; mow. 

plasticity. 

23.6 to 26.6': RUN 
RECOVERED 4.8/3.0 RQD = 4.8r3.0' 
23.4 to 26.6': SILTY CIAYSTONE: brownish gray (SYR 
4/1); light olive gray (SY 6/1); nonstratified: trace very 

fine grained sand; trace iron staining medium to low 
plasticity soft to firm; damp to moist. 

26.6 to 28.6': RUN 
RECOVERED 2.2/2.0' RQD = 2.2/2.0' 
26.6 to 27.9': SANDY SILTSTONE: light olive gray (SY 
S/2); olive gray (SY 3/2); gradational lenses of clayey silty 
sandstone: very tine to fine grained; moderate sontng; 
round: quamme; tmn staining, medium to low plastictry 
soft to firm: moist. 

27.9 to 28.6': CLAYSTONE: light olive gray (SY 3/2); olive 
gray (5Y 3/2); blocky; some silt; iron staining; medium to 
high plastioty soft: moist. 

28.6 to 29.6: RUN 
RECOVERED l .O/l .O'  RQD = 1.0/1.0' 
CLAYSTONE: same as abne .  

29.6 to 31.6': RUN 
RECOVERED 22/2.0' ROD = 2.2/2.0 

-1 Notes: 

PACKER TEST: 22.6 to 26.6' 

Note: picked up from 
subsequent run ROD = 
1.8/1.8' 

26.6 to 27.7: LITHOLOG P 
Field interpretation changed 
from SILTY SANDY 
m A v n n m  In s , i ~ - n y  

CLAYEY SILTSTONE based 
on grain SLZC anaivss. 
PACKERTEST. 26.6 to 31.6' 
26.7 to 27.0': 20 deg.; healed: 
Fe 

(GEOTECHNICAL) 
B301990268277 
27.7; 65 deg.; healed: Fc 
27.8'; 65 deg.; healed: Fe 
27.8'; 6-65 deg.; healed: Fc 

26.8 to 27.r: SAMPLE 

28.7'; 80 deg.; healed: Fc 

29.6 to 30.3': SAMPLE 
(GEOTECHNCAL) - 



- 
PAGE. 1 ProjcctNumber: 

I GEOLOGIC LOG Rocky Flats: 881 Hillside 1 2M9-33494020 1 z o f 6  

Borchole/Well Id: B301990 - 
RQK 
@Tr - 

125 

120 

110 

11s 

Ltholomc Dcccn~tion 

29.6 to 30.8': SANDY CLAYEY SIL.TSTONJ? ycllwsh 
gray (SYR 7/2); light olm b m  (5Y 5/6); nonstratified; 
Wry tine to tine grained rand: moderate soning round: 
q u a m  iron and manganese ctaimng; medium to low 
plastiaty; soft; most. 

30.8 to 31.6': CLAYSTONE olive gray (5Y 3/2); moderate 
ycllowrsh brown (10Y 5/4); bloclry; trace to some silt; iron 
and manganese staining; medium to high plastinry; soft to 
firm: most to damp. 

31.6 to 33.6': RUN 
RECOVERED 25/2.0' ROD = 25/2.0' 
UYSTONE light olive gray (SY 5/2); dusky yellow (5Y 
6/4); mottled; blocky; trace to some silt: medium to high 
plasticity; soft: moist. 

33.6 to 34.6': RUN 
RECOVERED 1.2/1.0' ROD 1.2/1.0' 
CLAYSTONE same as abovc; increasing silt with depth. 

34.6 to 36.6': RUN 
RECOVERED 2.2/2.0' RQD = 2.2/2.0' 
SILTY CLAYSTONE light olive gray (SY 5/2); dusky 
yellow (SY 6/4); nonstratified some very fine grained sand 
moderate soning; round; quamose: iron starning low to 
medium plastmty, firm; damp. 

36.6 to 38.6': RUN 
RECOVERED 2.3/2.0' ROD 2.3/2.0' 
CLAYSTONE: dusky yellow (SY 6/4); olive gray (SY 3/2); 
bloclry, some silt to silty in pan: iron staining medium 
plasticitj; soft to firm: damp. 

Nota: 

29.6to30.8': LlTHOLOGY 
Field interpmution changed 
from S I L n  SANDY 
CLAYSTONE to SANDY 
CLAYEY SILTSTONE? based 
on grain sue analysls. 
30.9': 75 dcg; healed: Fc 
31.1'; 80 dcg.; healed; Fe 

31.4'; 50 deg; healed: Fe 

PACKERTEST: 31.6 to 36.6' 

Note: C X ~ M M  claystone 

Note: expanrm claystone 

34.7 to 34.9'; 35 deg.; healed; 
Fe 

35.2'; M) dcg.; healed: Fc 

35.6'; 90 dcg.; healed: Fe 
35.8 to 36.0': 15-7C-6cai 
dcg.; healed; Fe 
36.0 to 36.2'; 30 deg.; healed: 
Fe 

36.6 to 375': SAMPLE 
(GEOTECHMGV) 
B301990366375 

375'; 80 deg.: healed; Fe 



GEOLOGIC LOG 
Borchole/Well Id: 

42 - 

43 - 

44- 

4s - 

46- 
GROUNDWATER 

DEPTH HOUR 1 DATE 
g 
z 

Prujm Number: PAGE 1 Rocky Flats: 881 Hillside 1 1 6 0 f 6  

I 

Iitholog~c Descnprioo 

38.6 to 41.6': RUN 
RECOVERED 2.8/3.0' ROD = 2.8/3.0' 
SILTY CLAYSTONE. light olive gray (SY 6/1); 
nonstnttfied; blocky IO platy; some iron stamin& medium 
placttaty, soft to firm; most. 

TOTAL BOREHOLE DEI" = 41.6'. 

Nocs 

37.8 to 38.R 25 de&; healed: 

Fc 
38.1 to 38.4'; 2040-60 dcg.; 
healed: Fe 
PACKERTEST. 38.6 to41.6' 

393 to 398'; 1s deg.; hcaicd; 
Fe 



Pm~ecr Number: PAGE 

GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 2029-w 1 1 o f 6  

Checked 0 y  SM: 4--\ Date! Started. 3/22/90 

REC 
70 

1s 
- 

70 

55 

Lithologic Descnption 

ARTIpI(IIALpDu. 

0.0 to 2.0’: RUN 
R E C O V E R E D  0.7/2.0’ 
0.0 to O S :  CIAYEY SAND: pale yellowish brown (lOYR 
6/2); medium to fine grained sand: poor soning; 
subrounded; quamose; loosc: soft: slightly cohesive: low 
plasticity; damp. 

0 5  to  0.7’: SAND AND GRAVEL:  light brown (SYR 5/6); 
medium to  v e ~ y  ccarsc grained sand; poor sorting 
submunded quaramc: gravck ( O S  to  3 cm); poor sorting; 
subangular to  subrounded: quanzose: some clay; mottled 
with iron oxide, light olive brown (5Y 5/6) and light brown 
(5YR 5/6); loosc; soft; slightly cohesive; low plasticity; 
damp. 

2.0 to 4.0’: RUN 
R E C O V E R E D  1.4/2.0’ 
2.0 to 2.9’: SILTY CLAY: light olivc gray (SY 6/1); 
mottled v i t h  dark yellowish orange (10YR 6/6); soft: 
slightly cohesiwx low plasticity; damp. 

2.9 to 3.4’: GRAVELLY CLAY grayish brown (SYR 3/2); 
gravels (1 to 4 cm); poor sorting; subangular to angular: 
quanzme: mottled with moderate reddish brown (IOYR 
4/6); soft: slightly cohesive: low plasticity; damp. 

4.0 to 6.0’: RUN 
R E C O V E R E D  1.1/2.0 
SILTY CIAY: light olivc gmy (SY 6/1); mottling o f  iron: 
light olive b m  (SY 5/6); soft; friable; slight cohesive; low 
plasticiry; damp. 

Not= 

Monrtonng Instrument 
Backgmund Levels 
HNu: 0.0 units 
RAD: 24.0 units 
All readings m i d c  auger; in 
breathing sone: on cutting; 
and on core at background 
u n l e v  o t h e m s c  noted below. 
0.0 to 0.7’: SAMPLE 
(VOA’S ONLY) B-2 
0.0 to 3.4’: SAMPLE 
B- 

2.0 to  3.4’: SAMPLE 

4.0 to  SA’: SAMPLE 
(VOA’S ONLY) BM20300406 

4.0 to 7.6’: SAMPLE 
B- 



Rocky Fiats: 881 Hillside GEOLOGIC LOG 

7 

8 

9 

10 

11 

12 

13 

14 

Projecr Number: PAGE 

2029-3Ul9.0020 

REX 
7, - 

80 

80 

95 

50 

litbolopc Devnpuon 

6.0 to 8.0': R U N  
RECOVERED 1.6/20' 
SILTY U Y E Y  SAM): as abowx mottled w t h  dark 
y~llowich omge (IOYR 6/6); iron uaurc; fm. 

8.0 to 10.P. R U N  
RECOVERED 1.6/20' 
SILTY CLAY Lame aa a m .  

10.0 to 12.0': RUN 
RECOVERED 1.9/ 2.0' 
SILTY CLAY: same as above; trace gravel (05 crn): 
moderately coned, subangular; quamose; located betwun 
10.8 to  11.9'. 

12.0 to 14.0': RUN 
RECOVERED 1.0/20' 
SIL'IY m y :  light olive gray (SY 6/1); p d i n g  to pale 
yellowish b m  (10YR 6/2); trace p v c l s  (05 cm); 
modentely sorted; subrounded. quamme; gravcl7 cm at 
shoe; quareose: iron mottlinp, dark yellowish orange 
(1OY R 6/6); firm: mherwc: low plastiaty; mom. 

6.0 to 7.6': SAMPLE 
(VOAS ONLY) B30U)900608 

8.0 to 9.6': SAMPLE 
(VOA'S ONLY) 9-10 

8.0 to 11.9': SAMPLE 
B30#)9oo812 

10.0 to 11.9': SAMPLE 
(VOA'S ONLY) 93UZ.0901012 

12.0 to 13.0': SAMPLE 
(VOA'S ONLY) BMU)901214 

12.0 to 16.0': SAMPLE 
B30U)901216 



GEOLOGIC LOG 
B3( 
IEC 
- Borehole/Well Id: 

Rocky Flats: 881 Hillside 

Dcpth Graphic 

Project Number. PAGE: 

2m9-3w%oo2n 
I 

14.0 to 16.0’: RUN 
RECOVERED 20/2v 
SILTY CLAY: same as .baK; with iron stains, p y l s h  
orange (1OY R 7/4); mom 

~ _ _ _ _ ~ ~  

BURIH)TOPSOIL 
16.0 to 18.0’: RUN 

SILTY CLAY: o l k  dark gray (SY 3/1); orgamc nch wth 
abundsnt plant fiber p m n c  trace gravcls (1 to 4 cm); 
poor sort ing angular to cubrounded; quarmte: trace fine 
p i n e d  sand: moderately sorted: subangular to 
subrounded; soft; slightly cohccrve; low plasttaty; wet. 

RECOVERED 12/20’ 

18.0 to 19.0’: RUN 

SILTY CLAY: dark yellwsh brown (10YR 4/2); trace fine 
grained sand; moderate sorting subrounded: q u a m ;  
trace gravel (2 to 4 cm); poor sorting; subangular; 
quarmte: some iron staining moderate ycllmsh brown 

RECOVERED l.O/l.W 

\(lOYR 5/4); firm; cotiesivc low plastiaty damp. 
\ 
19.0 to 12.0’: RUN 
RECOVERED 0.8/20’ 
SILTY CLAY dark yellowish brown (lOYR 4/2); some 
gravels (2 to 4 an); poor soning; angular; quarmtc: pink 
feldspar, trace fine to medium gram sand: poor sortmg 
angular to subrounded; quamosc; firm; cohcsrve; low 
plastiaty; damp. 

21.0 to 23.0’: RUN 

21.0 to 215’: SILTY CLAY moderate y c l l w s h  brown 
(10YR 5/4); some gravel (05  to 4 cm); poor sorungr 
angular; quareocc; some medium to coa~sc grained sand; 
poor sorting subangular; quarmte; very mottled wth light 

RECOVERED 1.2/LO’ 

Notcr 

14.0 to 16.W SAMPLE 
(VOA’S ONLY) 83020901416 

16.0 to 19.0’: SAMPLE 
B3Ou)901619 

19.0 to 19.8’: SAMPLE 
(VOA’S ONLW 03020901921 

19.0 to 26.9’: SAMPLE 
BMZ0901927 



GEOLOGIC LOG 

25- 

26- 

I ProjcctNumkr: P A G E  I Rocky Fiats: 881 Hillside 1 -~ 
Ii thobpc De+cnpuon 

brwm (PIR 5/6); and moderate b m  (SYR 4/4) iron 

215 to 2Lz'. SILTY CIAY: modcntc ycll-h b m  
(10YR 5/4); some iron rtluuag, llght brown (lOYR 5/6); 
no g . ~ k  firm: cobernrr; medium plaroc damp. 

C t a l N :  fiI"fl; mhesm; IW plaSoclty damp. 

23.0 to 25.E RUN 
RECOVERED 1.0/20' 
SILTY CLAY: moderate yell-h broom (1DYR5/4); no 
g r a ~ l  crrept at tip (in shoe); gravAs, (4 and 7 cm); 
angulPr; quamolie: some m n  staw llght b m  (SYR 
5/6); firm: mhcsm;  low plartiaty damp. 

BEDROCK 
25.0 to 27.0': RUN 
RECOVERED 1.9/20' 

6/l); trace clay; fine p i n e d  sand; well sorted: -11 
rounded; quartznu; firm; nonplastic; not m h e r m ;  slightly 
damp. 
25.9 to 26.9': SANDSTONE: light o h  gray (PI 6/1); fine 
grained sand well roncd; subroundcd; quarmte: pnll  

mottled with dark yellowish orange (10YR 6/6); firm 
friable: noncohcsivc; slightly damp. 
TOTALAUGERED DEPTH = 27.0' 

25.0 to 25.9': SILTY SANDSTONE: light olive p a y  (5Y 

27.0 to 28.6': RUN 
RECOVERED 1.1/1.6' ROD = l . lp .6 '  
SILTY C L A Y ~ o ~  light gray (N 7/0); stained dark 
yellowish orange (10YR 6/6); nonstratified; trace to some 
very fine grained sand; iron staining; medium plastinty 
soft to firm; most. 

28.6 to 30.6': RUN 
RECOVERED 2.0/2.0 ROD = 2.0p.O' 
SILTY CLAYSTONE same ES a b .  2 to 5 mm 
laminations of iron stained clayey siltstone. 

N o t s  

27.4'; 6MMO-&l dcg.; 
healed: Fe 
275 to 27.7'; 30 dcg.: haled: 
Fe 
27.6 to 27.7; 80 deg.: healed: 
Fe 
28.0 to 28.1': 50 dcg.; healed: 
Pc 

PACKERTEST: 29.0 to 32.0' 



GEOLOGIC LOG 

38 -E= Y 

Projax Number: PAGE 
Rocky Flats: 881 Hillside U129-Ju)9-o020 l -  5 o f 6  

SPT E 
70 - 

100 

100 

100 

119 

- 

p 

30.6 to 3 2 W  RUN 
RECOVERED 1.4/1.4’ ROD = 1.4/1.4’ 
SILTY CLAYSTONE: same as rbovc: tram arbonaocour 
laminatronr 

~ ~~ ~ ~~~~ 

32.0 to 33.6’: RUN 
RECOVERED 1.6/1.6’ RQD = 1.6/1.6’ 
SIL’IY CLAYSTONE: same as abovc: dusky yellow (SY 
6/4); light olive gray (N 5/2); mottled. 

33.6 to 37.W RUNE 
RECOVERED 3.4/3.4’ RQD - 3.4/3.4’ 
SILTY CIAYSTONE same as abOK: siltstone laminations 
at 34.7 to 35.1’; traa manganese ctaming. 

37.0 to 38.6’: RUN 
RECOVERED 1.9j1.6‘ ROD = 1.9/1.6’ 
SILTY CLAYSTOM2 light olive gray (SY 5/2); 
nonstxatified: 1 to 2 mm laminations of siltstone: iron 
staining medium plastmty, firm; damp. 

Noter 

PACKER TEST. 32.0 to 37.0’ 

34.0 to 34.7’; IO deg.; healed, 

Fe 

Note: e x p a w  tiavnone 



Prqcct  Number: PAGE GEOLOGIC LOG 1 Rocky Fiats: 881 Hillside 1 2Mp-3UlP0020 

Id: BSOU)90 I 

33 

44 

45 

46 - 

a.E -Vai 

I 
GROUNDWATER 

I DEPTH i FOUR I DATE 

IEC 
9.0 - 

100 38.6 to 42.0': RUN 
RECOVERED 3.4/3.4' ROD 3.4/3.4' 
38.6 to 40.4': SILTY UAYSTONE: dark y e l l m h  orange 
(10YR 6/6); ycllowirh gzay (fl7/2); nonstracitied; sllty to 
~MIK SIIE iron stpilung and iron @leu: medium plastiaty; 
finn; mout 

40.4 to 420': CIAYSTONE: yellowish gray (SY 7/2); dark 
gray (N 3/0); bloc@, t r a e  to some sllt; iron staining; 
medium to high plasticity firm: damp to m o s t  

TOTAL BOREHOLE DEPTH = 42.0'. 

PACKERTEST: 38.0 to 42.0' 

40.2 to 415': SAMPLE 
(GEOTECHMC4.L) 
B3029Wmls 
40.6 to 40.7'; 5WJCL90 deg.; 
h a l e d ;  Fe 



P q c a  Number. PAGE 

GEOLOGIC LOG 1 Rocky Fiats: 881 Hillside i 2m- 1 -  I o f 6  
Bo=hoie/Weii rd: 8302190 
Northing (It): 349235 
Easting (ft): 20492.5 

Drilling Company: Boyles B r a  
Driller: DVSlyies/PCBushkovski 
Helper: ALBoday/BOConnor 

Ground Surfact €lev (ft): 5974.8 
Total Depth (ft): 30.4/45.0 
Logged By RWeed/SPCarpenter 

fig Type: B-57 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Water 

Comments: French drain eeotechnid studv. Surface casing set to 30.4' below ground surface 

Checked By SM: 
Checked By PM: 
QA By / Date JDL 07/25/90 

on 06/25/90. 

Date Started: 6/25/90 
Date Completed: 7/16/90 
Well Type: BH 

Litbohic DescriDtion 

0.0 to 2.0': RUN 
RECOVERED l.O/z(Y 
TOPSOIL 
0.0 to 03': SILTY CLAY: dark pllowish brown (1OY R 
4/2); nonstratified; trace fine to  carre p m e d  sand; 
poorly sorted; low to medium  plastic^^ pass and m u ;  
stiff: mom. 
ARTDPIaALmLL 
0 3  to 1.0': GRAVELLY SILTY SAND: moderate yellowah 
bmwn (10YR5/4) wth dark plloanch (IOYR 6/6)  mottles: 
fine to coarse pained saw gravclr up to 3 mm: cubangular 
and rubrounded; quamov and feldspatiuc; non plastic; 
uncemcntcd, dry. 

2.0 to 4.0': RUN 
RECOVERED OW/ZV 
GRAVELLY SILTY SAND: pale yellowish brown (10YR 
6/2) to moderate pllmvish b m  (IOYR 5/4); 
nonstratified gravels: subangular and subrounded 
quamose and feldspathic; unccmcntcd: dry. 

4.0 to 6.0': RUN 
RECOVERED 0.7/20 
SAND AND CLAY: light olive gray (SY 5 / 2 )  with 
moderate pllw (SY 7/6) stain: trace pawl; limonite in 
voids: poorly cemented, stiff; damp. 

MonitoMg Instrument 
Background Levclr: 
HNu: 0.0 units 
All reading mide  auger; in 
bruthmg zone: on cuttmgs; 
and on core at background 
unless o t h e w e  noted below. 
TRIP BUNKSAMPLE 
TBO62s90 

0.0 to 1.0': SAMPLE 
(VOA'S ONLY) 83021900002 

20 to 254': SAMPLE 
(VOA'S ONLY) B3U21X0204 
B3021900tWD 

4.0 to 5.7': SAMPLE 
(VOA'S ONLY) B3U21900406 
B 3 0 2 1 W D  

GROUNDWATER 
DEPTH 1 HOUR 1 DATE 



P q e a  Number: 
GEOLOGIC LOG 1 Rocky Flats: 881 Hillside u);Lp-33-mam 

6.0 to 83': RUN 
RecoveREDoar/2w 

PAGE 

- 2 O f 6  

SILTY CLAY: light olive 8.y (N 512) with moderate 
yellow (PI 7/6) banding nae sand; fine to ax=; 
limoarte nodukc; fum; damp. 

8.3 to 1035': RUN 

SILTY CLAY same as a m  with dusky pllow (N 6/4) 
iron nodules, 

RECOVERED 20l2.0' 

~ ~~~ 

1035 to 123': RUN 

SILTY CLAY as a b ,  light brown (SY 5/6) mottlin& 
stiff; damp to most. 

RECOVEFED O.ssl2.0' 

~~ 

1225 to 14.35': RUN 

S I L n  CLAY: light olive gray (N S/2) with light olive 
brown (5Y 5/61; some ult; trace sand; stiff; damp. 

RECOVERED Z0/2.0' 

Nota: 

6.0 to 685': SAMPLE 
(VOA'S ONLY) B3U21900608 

0.0 to 685': SAMPLE 
(VOA'S ONLY) B30219Ooa38 

835 to 1035': SAMPLE 
(VOA'S ONLY) BMZ1900S10 

835 to 1435': SAMPLE 
BJQ71900814 

1035 to 1130 ' :  SAMPLE 
(VOA'S ONLY) B3021901012 

12.35 to 1 4 3 ' :  SAMPLE 
(VOA'S ONLY) B3021901214 



P m p x  Number: 

2029-330%m20 
GEOLOGIC LOG Rocky Flats: 881 Hillside 

Lithobogx Desenption 

PAGE 

- 3 o f 6  

1435 to 163’: RUN 
RECOVERED 1.95/1.95’ 
SILTY CLAY: light olm g n y  (5Y 5/2) wth dark y c l l m h  
orange (1OY R 6/6) mottling; nonsuruficd; medium 
plarucrry; stiff; damp. 

16.3 to 18.3’: RUN 
RECOVERED 2.OIZO’ 
SILTY CLAY light o l k  gray (SY 5/2) with moderate 
ycllow ( N R  7/6) Ienscd, medium plastiaty; stiff; damp. 

183 to 203’: RUN 
RECOVERED 1-1/20’ 
183 to 18.8’: SILTY CLAY light olive gray (SY S/2) with 
light o l k  brown (5Y 5/6); as abovc. 
MLLUVJUM ~~ 

BURlEDTOPSOIL 
18.8 to 19.4’: S I L n  CIAY olive gray (SY 3/2); trace 
pawl up to 5 cm;’ ma sand: medium plastiaty, fine 
rootq calcareous fleclrs; sharp contact with fill abovc; stiff; 
damp to moist. 

203 to 22.T RUN 
RECOVERED 1.4/2.4’ 
203 to 20.9’: SILTY CLAY: light olive gray (5Y 5/2) and 
o l k  gray (PI 3/2); nonstratified; trace gravel; sand; 
subrounded to subangular: stiff; damp to most. 
20.9 to 21.7: SILTY CIAY: as above; some ~pavcl; cobbles 
up to 10 cm; calcareous coating 

Nora: 

1 4 3  to 163’: SAMPLE 
(VOA’S ONLY) B3U21901416 

163 to 183. SAMPLE 
(VOA’S ONLY) B3021901618 

183 to 19.4’: SAMPLE 
(VOA’S ONLY) B3U21901820 

BM21901822 
183 to zr: SAMPLE 

203 to 21.7: SAMPLE 
(VOAS ONLY) B3021902022 



P q e c t  Number 
GEOLOGIC LOG 

B302190 

PAGE 

23 

24 

25 

26 

27 

28 

29 

M 

2 7  to 24.r: RUN 
RECOVERED 1.0/20' 
SILTY CLAY: light olne b m  (53% 5/6); nonstratificd; 
some -1; medium plaurrty; calcareous flecks stiff; 

-~ 

GROUNDWATER 
DEPTH 1 HOUR 1 DATE 

A 

rn I , 

22.7 to 23.r: SAMPLE 
(VOA'S ONLY) B3ot19UZ224 
227 to 28.4': SAMPLE 
B30219U22Z7 

damp to most 

24.7 to 26.r: RUN 
RECOVERED o.ss/ro, 
SILTY CLAY: light olive gray (5YRS/2) with dusky 
yellow (SY 6/4); nowratitid tnce rand up to coam 
gmncd: calcamus flcch stiff; moist. 

24.7 to 25.4': SAMPLE 
(VOA'S ONLY) B3021902426 

26.7 to 26.9': RUN 

26.9 to 28.4': RUN 
\Center bit run. No sample taken. 1 26.9 to 28.4': SAMPLE 

(VOA'S OhLY) B3U21WAB 
RECOVERED 13/15' 
26.9 to 275': SILTY CLAY light olive gray (SY 5/2); 
nonstratificd tract p v e l :  calcareous flecks, firm; moist. 
BEDRO<K 
275 to 28.4': SILTY CLAYSTONE: light olive gray (SY 
S/2) with moderate ycllmv (SY 7/6) stain; blocky; trace 
pyntc; stiff; damp. 

~~ ~~~ ~~~ ~~~ 

28.4 to 30.4': RUN 
RECOVERED 2 O / Z O  ROD = 1.75/2.0' 
28.4 to 29.1': SILTY CLAYSTONE: as a- with some 
pa*i"Es 
29.1 to 30.4': SILTY CLAYSTONE: as abovc; wth dark 
yelloansh orange (10YR 6 /6 )  mottlin& lenses wthout 
paning. 



GEOLOGIC LOG 

Depth Graphr += 
Pqoleet Number: PAGE 

2029-33094Nm - 5 o f 6  I Rocky Flats: 881 Hillside 

32 - 

3 3 - ,  

Sal 
T 
- - REC 

70 - 

22 

119 

8s 

121 

- 
GRWNDUATER 

n 

Iithoblpc Dercnption 

TOTALAUGERED DEPTH = 30.4'. 

30.4 to 33.6': RUN 
RECOVERED 0.7/32' ROD = 0.7/32' 
CLAYSTONE: light drvc gxay (N 6/1); medium p a y  (N 
5/0); b l a e  t r a a  uIS 1100 rtumg; medium to high 
plauimty firm; damp. 

33.6 to 352'. RUN 
RECOVERED 1.9/1.6' ROD = 1.7/1.6' 
333 to 345': CLAYSTONE: same as a m .  

345 t o  352': SILW CLAYSTONE: dark yellowish orange 
(10YR 6/6); medium light gray (N 6/0); nonstratificd iron 
staining; medium piastiaty soft; most .  

35.2 to 37.2': RUN 
RECOVERED 1.7/2.0' RQD = 1.7/2.0' 
CLAYSTONE: medium dark gray (N 4/0); light olive gray 
(SY 6/1); mottled: b l a l r y ;  trace to some silt; iron staining 
medium plasticity, firm; damp. 

37.2 to 38.6': RUN 
RECOVERED 1.7/1.4' ROD = 1.7/1.4' 
36.9 to 37.7. CIAYSTONE: same as abovc; manganese 
staining. 

PACKER TEST: 32.0 to 35.2' 

345 to 34.7: damaged 
fracture zone 

PACKERTEST: 35.2 to 40.0' 



GEOLOGIC LOG 

4 6 u  

Prqcct  Number: PAGE 
Rocky Flats: 881 Hillside 1 2 0 2 9 - ~  - 6 o f 6  

SPT 

GRWNDUATER I 

- 
w 
70 - 

86 

111 

114 

- 
LQD 
70 - 

86 

111 

114 

37.7 to 38.6’: SILTY CLAYSTONE light o h  gray (5Y 
6/1); n o a n n t i f i  lmm drvxmunuouc nlutone 
lamuutmoar; uon and nungancu stamng. medium 
plastrclly firm: m o w  
\ 

38.6 to 40.0’: RUN 
RECOVERED 12/1.4’ ROD 1.2/1.4’ 
CLAYSTONE light olive b m  (N 5/2); graysh orange 
(IOYR 7/4); mottled; b loc6  lmm dLcoDnunuous siltstone 
laminations: some silt to silty m pan; m n  rad manganese 
stairung; medium plastrcity; fm: damp. 

40.4 to 43.6’: RUN 
RECOVERED 4.0/3.6’ ROD 4.0/4.0’ 
40.0 to 403’: SILTY SANDSTONE: dark ycllornsh brwwn 
(10YR4/2); dark yclloPnch orange (10YR6/6); plaly m n  
cemented and stained no plastialy f m  to medium hard; 
damp. 

403 to 43.6‘: CLAYSTONE: light olm gray (N S/2); dark 
gray (N 3/0); b l a h  tmce to some silt; uun and 
manganese staining; uace calcareous vcinmg in fraaurrr;  
medium to high plwialy  stiff to firm; damp. 

43.6 to 45.0’: RUN 
RECOVERED 1.6/1.4’ RQD = 1.6/1.4‘ 
CLAYSTONE same as a b ;  m a u s i n g  silt. 

TOTAL BOREHOLE DEPLH = 45.0’. 

Nolcr 

393’; 90 de& healed: Fc 

40.0 to 403’: LITHOLOGY 

Reld intcrpcruaon changed 
from SILTS~ONE to SIL~Y 
SANDSTONE based on grain 

Note: expanswe claystone 
PACKER TEST: 40.0 to 45.0’ 
40.0 to 4 0 3  SAMPLE 
(GEOTECHMW) 
B3U2190400403 
40.6’: 90 de&; healed. Fc 
4O.P: 90 dek; healed/open; Fc 
41.0 to 41.1’; 50-0-55 deg;  
haled: Fc 
412 to 413’; 85 deg.; 
huled/opcn; Mn/Ca 
412 to 413’; 30 deg.; heal 
Fe 
413 to 415’; 30-3 dcg.; 
healed: Fc/Ca 
41.9 to 422’; M-N-30 dcg.; 
healed; Fe 
42.8 to 43.1’; 40 deg.; haled: 
Fe 
433 to 435’; 40 dcg.; healed: 
Fe 

B 



1 i 1 o f 5  

Pmjoa Numkl :  PAGE 
GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 2mm 

Bomhole/Well Id: B302290 Drilling Company: Boyles Bra. 
Northing (ft): 34978.0 Driller: DVStyies/PCBushkovsh 
Easting (ft): 20445.8 Helper: ALBoday/BOConnor 

Total Depth (ft): 220/37.0 Drilling Method: HS Auger/NX Core 
Logged RWeed/SPCarpenter Drilling Fluid: NoneNater 

Checked Eiy PM: 1 Date Comuleted: 7/17/90 

Ground Surface Elev (ft): 59773 Type: B-57 

Checked By SM: -<‘ QY Date Started: 6/26/90 
I - 

QA By / Date: JDL 07/25/90 I Well Typt: BH 
Comments: French drain geotechnid study. Surface casing set to 220’ below ground surface 

on 06/26/90. 

Deptl 
Ut) 
7 F  

1- 

2- 

3- 

4- 

5 -  

6- 
GRWNDUATER 

B 
z 

Lithologic D d p t i o n  

AKITpIaAL.Fcu. 
0.0 to 2.W RUN 
RECOVERED 0.9/20’ 
GRAVELLY SILTY SAND: d a r k p l l o w h  brown (10YR 
412); nonstmified; poorly sorted rand and grawlr; 
subangular and subrounded; limonite stain; calcarrous 
cwungq soft: dry to damp. 

20 to 4.0’: RUN 
RECOVERED 1.1/2.0’ 
GRAVELLY SILTY SAND: as a h .  

4.0 to 6.0’: RUN 
RECOVERED 20/2.0 
4.0 to 52’: SILTY CLAY: light olive gray (SY 5/2) and 
moderate oliw brown (SY 4/4); nonsrratified; trace gravel 
and sand; pooriy sorted; limonite stain; firm; damp to 
most. 

5 2  t o  6.0’: SILTY CLAY: as abovc; less moderate olive 
b m v n  (SY 414). 

I 
Nota 

Monrtonng Instrument 
Background Levels: 
HNu: 0.0 units 
All readmgr w i d e  auger; in 
breathing Lone; on cuttin& 

and on care at background 
u n k v  o t h e w e  noted below. 
TRIP BLANK SAMPLE 
T8062690 

RELD BIANK SAMPLE 
B3022900008m 

n on*. CAMPI P 

(VOAS ONLY) BM22900002 

2.0 to 3.1’: SAMPLE 
(VOA’S ONLY) B3022900204 

0.0 to 3.1’: SAMPLE 
B30229000(# 

(VOA’S ONLY) B30229o0406 

4.0 IO 7 . 7  SAMPLE 
B30P900408 



GEOLOGIC LOG 

kQD 
% - 

~ 

P r q e a N u m k i l  PAGE Rocky Flats: 881 Hillside 

~ 

8.0 to 1 O . E  RUN 
RECOVERED 1 . 9 p  
SILTY CLAY: as .bclr w6 with honiu and calcarwu 
coltmgr; firm. 

10.0 to  1 2 3  RUN 

10.0 to lo.? S L n  CLAY: as above. 
MLLUMUM 

R E C o V E R E D 1 2 p  

svrllrrr,TopsoIL 
10.7 to 112. SILTY CLAY dusky b m  (SY 2/2); 
nonrtnuficd; t r a a  -1, sand; sharp amtact wth fill 
abovc; medium plasticity, stiff; mom. 

12.3 to 145': RUN 
RECOVERED 0.8/22 
SILTY CLAY: light olive pay (5Y 5/2); nonsmtified; 
trace pavcl; sand; pavclr up to 3 cm; medium plasticity; 
calcareous carting; fdling in voib; stiff; mosf 

60 to 7.7': SAMPLE 
(VOA'S ONLY) B3Q229006Q8 

8.0 10 1O.W: 

B3QZ2900BlOD 

8.0 to 145': SAhiPLE 
Bwm9ooo14 

(VOA'S ONLY) 83(322900810 

10.0 to 112': SAMPLE 
(VOA'S ONLY) B3022901012 

123 to 13.1': SAMPLE 
(VOA'S ONLY) B3022901214 



prsCer Nu- PAGE: 

GEOLOGIC LOG Rocky Flats: 881 Hillside 202%3wWmo - 3 of2 

B302290 

145 to 18.W RUN 
Center btt NIL NO Pmpk *E 

20.0 to 220': RUN 
RECOVERED 2 0 p  
SILTY CIAYSTONE as P b o u .  

TUTALAUGERED DEFTH - 22.0'. 

18.0 to 19.6': SAMPLE 
(VOA'S ONLY) 83019901820 



P m j m N u m k r :  PAGE: 

2am3mum GEOLOGIC LOG Rocky Flats: 881 Hillside 
Borehole/WeIl Id: B302290 1 

2 
c 

GRWNOUATER 
DEPTH 1 Hm I DATE 

REC 
LZL 

17 

44 

100 

112 

- 
RQC 
A 

17 

44 

100 

112 

220 to 233': RUN 
RECOVERED 03/1S ROD = 03/18' 

238 to n.0': RUN 
RECOVERED 1.4/33 RQD = 1.4/32' 
CLAYSTONE: same as bght olive gray ( N R  S/2): 
medium drrk gray (N 4/0); mottled; iron ctnrrung rn band& 
slightlyweathercd. 

~~ 

27.0 to ma': RUN 
RECOVERED is/is* ROD = i . ~ ~ / i a '  
CLAYSTONE: dark yclloarich orrage (10Y 6/6);light olive 
gray (SU 5/2); some silt; iron staining iron cemented 
clapme nodules at 27.4 to 27.7 medium plasticity, soft 
to fum; mow. 

28.8 to 310': RUN 
RECOVERED 3h/U RQD = 3.6/32' 
288 t o  29.1': CIAYSTONE: same as a b .  
29.1 to 321y: CLAY!XQNE: light o l k  g a y  (N 6/l) 
prrding t o  d k  bkct (SY 2/1); block, tracc silt medium 
to high pLrticiv, roft to firm. damp 

PACKERTEST: 23.0 to 27.0' 

PACKERTEST: 27.0 to 320' 

Not= e x p u v k  chyuone 



GEOLOGIC LOG 

34- 

35- 

36- 

37 - 

38- . -  

RgeaNurrrba:  PAGE 

M2Pj502D - s of2 
Rocky Fiats: 881 Hillside 

320 to 33E: RUN 
RECOVERED 19/18' ROD = 1.9/18' 
CIAYsrONE: m d u m  gray (N 4/0); light olive pay (SI' 
S/2); blodry; traa nls ixw cmuuag medium LO hgh 
plnuity; roft to f m  damp 

333 to 37.W RUN 
RECOVERED O.O/u' ROD = 0.0/32' 

TOTAL BOREHOLE DE€" = 37.0'. 

Nota - -1 

PA(XER TEST. 320 LO 37.0' 



GEOLOGIC LOG 

- 
SPr 

N-Val - 

RqcaNumkr:  PAGE 

2029-- - 1 of2 
Rocky Flats: 881 Hillside 

CROUWOVA TER 

Northing (ft): 349793 
EistiIlg (ft): 20959.6 
Ground Surface Elrv (ft): 59523 
Total Depth (ft): w.8 
I-oggedw RWeed 
Check#l By SM: S - A k - k  
Checked By PM: 
QA By / Date 

AKIIpIcIAtpIuL 

0.0 to 2w. RUN 
RECOVERED 0.7/20' 
GRAVELLY Q A Y  dark ycllowmh brown (10YR 4/1); 
noactatifred: romc u l t  to come wed sand; pawl up to 
S m q u u a n e ,  - fclbp.thic; - medium plvtiaty 
fi: mom. 

mu: DVStyiu 
Hdpu: 
Rig Tnw: B-57 
DrillingMethod: HS Auger 
Drilling Finid: NOne 
Date Start& 7/6/90 
Date Compiettd: 7/6/90 
well Type BH 

20 to 4.W RUN 
RECOVERED 1.7/2.0' 
20 to 23': SLLTY U A Y :  light di brown (SY 5/6); 
nonrtnt i f ie  uin; m o i a  

5/2); some sand; some 
C O l l M u M  
rnP?mn.(BuRIH)) 
3.0 to 3.7: SILTY CLAY dusky brown (4YR 2/2); 
noncua~uk VILZ subrounded; graveis to 7 an; slight 
stain on paning only; soft to firm; most. 

2.3 to 3.E mn .L 8- light O h  gny (fi 
to 5 em; calartous flecks. 

4.0 to 55': RUN 
RECOVERED 15/19 
SILTY Q A Y  light olive b m  (N S/6) and light olive 
gray (N 5/2b nonrP.tditd; ma fine to coarse sand; 
quuposc; stiff; most. 

S J  to 7.8': RUN 
Center bit m a  No runpk taken. 

0.0 to 0. I': SAMPLE 
(VOA'S ONLY) B3ot99002W 

0.0 to 3.T: SAMPLE 
B3029900001 

4.0 to 55': SAMPLES 

B-B 
B3immwW 



RqcaNumkr:  PAGE: 

2u2%3wBalaJ - 2 o l 2  GEOLOGIC LOG 
Borchoie/WeU I& B302990 

Rocky Flats: 881 Hillside 

I 

14 I I 

SPr 

5 
9 
11 

11 
19 
32 

- 
ZEC 
5 

87 

0 

65 

93 to 11.8': RUN 
C e n t a  bit N& No nmpk taken- 

11.8 to 138': RUN 
RECOVERED 13/20' 

I TOTAL BOREMOLE DWH = 13.13'. 

I 



GEOLOGIC LOG 
ROjCUNUmkr: PAGE 

ZEM3awm - 1 d 3  Rocky Flats: 881 Hillside 

- 
S € T  
y-& 

7 
7 
8 

h t i n g  ( f t ) :  208885 
Ground Surface Elev ( f t ) :  5951.2 
Total Depth (ft): 185 
msdw RWeed 
Checked By S M  
Checked By PM: 
QABy/ Datc JDL 07/25/90 

fithdolpcDercrrpMa 

0.0 to zty: RUN 
RECOVERED 13/20' 

H e l m  KParku 

Drilling Method: Hs Auger 
Drilling Fluid: None 
Date Start& 7/6/90 
Date Complettd: 7/6/90 
Well Type: BH 

fig Typc B-57 

mPsoIL 
0.0 to 05': SILTY SANDY U A Y :  pok ycUowisb b m  
(IOYR 6/2> noacmtlfied; 8bundPnt 
plscticity, soit; dry. 

m d  gng no 

COLUMUM 
05 to 11': SILTY CLAY light olm brown (N5/6); 

20 to 4.W RUN 
RECOVERED 13/20' 
SILTY SANDY CLAY. light o k  pay (SY S/2) md light 
olive b m  (N S/6); nonstntified; tryr nrbanguhr 

limonite mottling and M d s  on gravck soft; dry. 
Up to 7 Cm; W p h S w  dcueouC COsMgr; 

MEASURED BOREHOLE TO 4.2'. 

4 2  to 5.r: RUN 

SILTY SANDY CLAY as a m  firm; moist 
RECOVERED 1 . o p  

20 to 31y: SAMPLE 
(VOA'S ONLY) 

0.0 to 42': SAMPLE 



- 
SVT 

5 
6 
11 

9 
14 
18 

%Numbs: PAGE 

202P310WOa0 
GEOLOGIC LOG Rocky Fiats: 881 Hillside 

Bortbole/WeU Id: 
I 

Center bit run. No nmpk Eltca 

78 to 93’: RUN 
RECOVERED 1.4/1-5’ 

93 to 1zT .  RUN 
Center bit run. No umpk taka. 

BH)ROCR 
125 to 14.0’: RUN 
RECOVERED l.l/lS’ 
SILTY UAYSTONE: light o k  gry (su 5/22) md light 
o l h  blrrm (SY 5/6); noanrrtificd; bloc& mcdium 
plasticim modcrate limoni-a stab on partings; very niff; 
h g .  



GEOLOGIC LOG 

- m 

8 
11 
20 

P-Numba: PAGE - - 3 o f 3  Rocky Flats: 881 Hillside 

14.0 to 17.R RUN 
b t c r  bit ma Novmpk taka 

W D  
% ~tbdogcDaenlxwm 

. 
SILTYClAYSlDNEwithLIGMCEaAYSMNElivt 
gray (SY 4/1) grading to (SY 3/2) with black (N 1/0) 
lignite; platy; medium plasticity; cmbnwmw fragments 
(a- I-) p d m g  to U G " E  UAYSTONE; 
limonite flecfS nin; moist. 

I TOTAL BOREHOLE DEP" = 185'. 

,' 



PmjacNumhz PAGE I I d 4  
GEOLOGIC LOG I Rocky Fiats: 881 Hillside I ~ 

Borchole/Well Id: B303190 
Northing (ft): 34844.1 
Eishg (ft): 20886.7 
Ground Surface Elev (It): 5937.9 
Total Depth (ft): 26.8 
L o d B v :  DKWittenhanen 

- -  
Ihilling Company Boyles Bra 
Drill= DVStyiCS 
Hdpcr: A=&Y 
MI3 V F  B-SI 
Drilling Method: HS Auger 
Drillinn Flaik NoaC 

I 
. _ _ _  a -  - .  

Checked By SM: 1 DatcStuttd: 7/9/90 
checked rty P M  1 DateComolekxk 7/9/90 I . .  

QA By / Date JDL 07/26/90 I WeUTypc BH 
Comments: French drain geotechnical study. Influent - effluent he. 

SPT 

3 
4 

4 
4 

LithdogicDemqmoa 

COUUYNM 
0.0 to Z(y: RUN 

0.0 to 0.6': SWDY CIAY ligh~ dive gay (N5/2); m a ~ ~  
sand; 0- poodymrted; m m  ma ruming; moss 
0.6 to 1.9': SANDY CLAY light dive g n y  (N 5/2) 
grading to light o k  bmvn (SY 5/@; couzc cane krgc 
gravel at 0.6'; some m a  stamo& some clayctone nodulq 
dv. 

RECOVERED 1.9/20' 

20 to 4.1': RUN 
RECOVERED 0.9/21' 

b m  (SY 5/6); trace OOIIEC uod; iron ruining; row 
SANDY SILTY CIAY gnding to S I L n  CLAY: light olive 

dry. 

4.1 to 4.85': RUN 
RECOVERED 05/.75' 
SANDY SILTY U S :  light dive b n n a  (N 5/6); EOOIY 

sand; some claystone nodula; irw sta~niag; m& 

4.85 to 5.85': RUN 
RECOVERED 0.9/1.0' 
SILTY CLAY: light olive brosm (N 5/6); some dnyaooc 
n o d u l q  come ma stamm& morn. 

20 to 24. SAMPLE 
(VOA'S ONLY) B30319002W 

485 to 5 - 8 9  SAMPLE 

x 



- 
kP 
(fi: - 

7 

8 

9 

10 

11 

12 

13 

14 - 

Ro)taNumkr: PAGE 

2 d 4  2u29-33-owmm - GEOLOGIC LOG Rocky Flats: 881 Hillside 
BoreholeNeU Id: 

G+ s.mPk SPT I * T I ID N-Val 

3 
4 

0 

GRQIllWATER 
DEPTH I HQR I DATE 

8 17.0 I I 

SSS to 9.6’: RUN 
k n u r  oit ma NO vmpie trtra. 

9.6 to 10.6’: RUN 
RE<xIvERFD oy1 .0  
9.6 to 10.6’: RUN 
RE<xIvERFD oy1 .0  

10.6 to 132: RUN 
Center bit run. No ample taken. 

132 to 142: RUN 
RECOVERED 0.9/1.0‘ 
an m y :  d h  g r y  (n 4/1); Lome awse nnd and 

. -  

I --e m& 



GEOLOGIC LOG 
proim- PAGE 

Rocky Flats: 881 Hillside 3 d 4  - 
Bo 
Dep 
(ft: 

- 
- 

1s 

16 

B7 

18 

19 

20 

21 

oit/WeU Id: B3C 

s’o 

0 

0 

100 

0 

95 

~tbobgcDacnpwm Near 

143 to 16.4’: RUN 
Center bit run. No ampk taken. 

Note i water. 16.4 to 17.4’: RUN 
RECOVERED O.O/LV 

17.4 to 175’: RUN 

175 to 185’: RUN 
nor bit ma No cmpk uba 

RECOVERED l.O/l.Cr 
sILn U Y .  light divc gmy (N SP); trrec to ylmc 
rounded anme rpad; soate f i e  gnveI; rounded to 
Nblumdcd. 

18s to 213’: RUN 
Center bit NIL No vmple taken 

BH)RO<X 

213 to 223’: RUN 
RECOVERED O.%/l.(Y 



GRWNDUATER 

P-Numba: PAGE 

M9-334wmm 
GEOLOGIC LOG Rocky Flats: 881 Hillside 

BorehokNeU Id: 

25.8 to 268': RUN 
RECOVERED O.%/l.(Y 

cIAW"E light brown (SYR S/6) to moderate 
yclloarich b m  (10YRS/4); iron ctamn& r t e  mouf 

TOTAL BOREHOLE DEPIH * 268'. 



Comments: French drain geotechnical study. Influent - effluent line. 

- 
SPT 

6 
9 
11 

I i thdogicDernption 

0.0 to 0.6': SILTY CLAY light olive lppy (SY SP); 
noacmN@ ma mnd md g c m k  Loarplprticity; roots 
Md pan thrwgbous f m  moict 

co l luv"  
0.6 to 20': SILTY SANDY CLAY 8s Ibovc; alarrour 
flecLt; limonite stain; fine 1000 thrwgbout; sof~ dry to 
*. 

20 to 4.0': RUN 
RECOVERED 1.0/2v 

4.0 to 5.6': RUN 
RECOVERY 0.9/1.6' 

5.6 to R e  RUN 
Center hit ma No umpk talrea 

0.0 to 3.0': SAMPLE 
B30329000(# 



RqeaNllmba:  PAGE 

t o i s  2cmamam - GEOLOGIC LOG 
Borrhde/Well Id: B303290 

Rocky Flats: 881 Hillside 

Depcl 
(fi) - 

7 -  

8- 

9- 

10 - 

11 - 

u- 

13 - 

14 - 

7 

SPT 

6 
7 
10 

5 
6 
7 

- 
REX 
5 

so 

a 

100 

8.0 to 95’: RUN 
RECOVERED 12/u 

95 to 1m RUN 
Center bit NE No umpk taken. 

12.8 to 143’: RUN 
RECOVERED 15/13 
SILTY MY light dive gray (SY 5/2) a d  light dive 
brown (SY5/6); nonrtratlfied; tract uurd; medium to high 
plasticity; rofc m o i u  

during 8UW removal 



GEOLOGIC PmJaxNumkr: 

2DzwMWm Rocky Fiats: 881 Hillside LOG PAGE 

- 3 o f 5  
Borchoic/WeU Id: B3 - 
Dept 
Ut) - 

l.5- 

16 - 

17 - 

18 - 

19 - 

20- 

21 - 

22- .- 

=TIP - REC 
a 

0 

93 

0 

93 

I 

LiLbdoecDtvrrpooa 

143 to 16.7 RUN 
&tu bit Nn Nosmpk- 

147 to 182’: RUN 
RECOVERED 1.4/15’ 
SILTY CLAY: as abwq arbaucsour f r a g w n q  soft to 
rum. 

183 to 203: RUN 
Center bit NIL No nmpk ukca 

205 to 22W RUN 
RECOVERED 1.4/15 
SILTY CLAY. light olive gny (fl S/2) and pale otivlc (1OY 
6/2); nonrultificd; ma gmd and uad; mbangulnr; 
q- * feldspw alcanmw medium to high 
plasticity alcarcom coptingr; limonite mottlcr; 
arbauccour fxagmenq soft to f i  m o i a  



GEOLOGIC LOG proim- 
MLP3109MTM Rocky Flats: 881 Hillside 

PAGE 

- 4 oiz 

23- 

24- 

26- 

27- 

2 8 -  

30. 

- 
SPT 
J-VII 

6 
10 
16 

7 
14 
18 

2 

0 

100 

0 

93 

0 

- 

220 to 233': RUN 
Center bit run.No amp(e takes 

233 to 24.8': RUN 
RECOVERED 15/15' 

248 to 28.2': RUN 
Center bit NIL No umpk taken. 

Naer I 

282 to 29.T RUN 
RECOVERED 1.4/15' 
SILTY CLAY as IboK; tight bmvn (N5 /6 )  and stains 
behhcn w s  stiff to very niff. 

I 



GEOLOGIC LOG 

- 
SPT 

19 

sa 
m 

PIOjCUNomkr: PAGE 

2us33uuu3m - 5 of2 Rocky Fiats: 881 Hillside 

a n t a  bit NE No nmph taka 

BH)RO<X 
30.9 to 324': RUN 
RECOVERED 1.4/1S 

TOTAL BOREHOLE DEPI" - 324'. 



~~ 

P w N u m k r :  
GEOLOGIC LOG 1 Rocky Flats: 881 Hillsidel ~ 

Ground Surface Elev (ft): 5916.4 
Total Depth (ft): 10.8 
LonnedBy: RWeed 

I I - -  
Borcholc/Well Id: B303390 I DrillingCompauy Boyles B r a  
Northing (ft): 35x232 

fig Type: B-SI 
Drilling Method: HS Auger 
Dliiiinn Fluid: None 

I 

Checked By SM 
Checked By P M  

Y 

Date Stuted: 7/11/90 
Date Completed: 7/11/90 

QA By / D a k  JDL 07/26/90 1 well’I)pc: BH/Piezamet& 
Comments: French drain geotechnid study. French drain extension Piezometer installed on 

07/11/90. 

- 

Lithologx Devrrption 

TOPSOIL 
0.0 to 2W RUN 

SILTY SANDY MY dusky ycllowirh brown (10YR 2/2); 
nopcmtirred; trace -1 up to 3 cm; rubrwndcd; 
q u u a a t  8nd caiareou& low plrmicity, slight limooitc 
sum; caicprrour fieclo; grarr8ndroou throughout; soft to 
f q  dry to damp. 

RECOVERED 0.9/20 

20 to 3.6’: RUN 
RECOVERED 1.6/1.6’ 

20 to u’: a= SANDY (ZAY: 8S 8- dprk F l l b h  
brown (lOYR 4/2); soft; damp. 
25 to 3.6’: SILTY MY dark ycUowLb brown (IOYR 
4/2); nomratifred; some sand; mct gmi up to 4 cm; 

piamcity; calcareous coating* vcy aie damp. 
rubPngulu; quprrurrc * feldrpsthic; calcnrrour; bv 

3.6 to 55’: RUN 

SILTY SANDY a x  as 8bavc; more sand dry to damp. 
RECOVERED 1.9/1.9’ 

55 to 8.E RUN 
RECOVERED 15/25’ 
SANDY SILTY CLAY: light olk gray (WRS/2) to pale 

Nota: 

a.0 to O.P: m 
(VOAS ONLY) B3033900002 
83a33900002D 

20 to 3.6’: SAMPLE 
(VOA’S ONLY) B3U339ooM4 

HNu: 25 on a x e  

0.0 to SJ’: SAMPLE? 
(CUIl”GS) 3033900006 



11 - 

12 - 

13 - 

14 - - 

GEOLOGIC LOG 

7 

8 

9 

10 

PrqccrNumkr: PAGE: 

M2P5UlP0030 - 2 d 2  
Rocky Flats: 881 Hillside 

GROWOUATER 

- 
REC 
2 

100 

100 

-- 

5s to 7.e SAMPLE 
(VOA'S ONLY) BJQu9ooao8 

0.0 to 7M: SAMPLE 
B3QP900008 
B#lf390000BD 

BH)RO<X 
8.0 to 1O.E RUN 

SILTY CLAYSTONE dark ycllowich b n m  (1OY 6/6) and 
light olive b m  (SY S/a) banded; bloc& traoc to rome 

maJium phsticily abundant limonite ruio; trace 

RECOVERED z o p  

nungaaae on* intermittent caliche; stiff; dry to damp. 

1 

10.0 to 10E RUN 
RECOVERED OS/OS~ 
SILTY CLAYSTONE as abavc; light olivc gray (fl S/2) 
ydlowish gray (fl7/2) and moderate ycllowLh b n m  
(1OYR 5/4); t m x  fine to medium grained rand 

TOTAL BOREHOLE DEPTH = 108'. 

- 



2.5' Protective casing stick up 

Top of Carlne 2.01' 

Srrfaao 80aba 
Y t ria I: 



GEOLOGIC LOG 

l2- 

13 - 

14 - - 
GROUWOUATER 

- 
REC 
5 

100 

100 

m N o m b c ~  PAGE 

v - 2 o i z  
Rocky Flats: 881 Hillside 

I 

72 to 92': RUN 
REcovERpD2op 

92 to 112': RUN 
R E C O V E R E D Z D ~  

0.0 to 93'. SAMPLE 
Bw349oam 
I3343$9oamD 

TOTAL BOREHOLE DEPIH = 112'. 

c 

. ,. 



PlOjCUNumba: PAGE 

GEOLOGIC LOG I Rocky Fiats: 881 Hillside I I I d 2  

Northing (ft): 351683 
Easting (ft): 224924 

Drillu: DVStyiu 
Hdper: KParker - 

Ground Surface Elev (It): 5913.6 I RinTvpc B-57 
Total Depth ( f t ) :  112 
m3@4.: RWecd 
C k k d  By SM: L'~FJ+& 

QA By / D a k  
Checked By P M  

JDL 07/26/90 

Drilling Method: HS Auger 
Drilling Fluid: None 
Date Stuttd: 7/11/90 

Well Type BH/Piezometer 
Date Completd 7/12/90 

07/11/90. 

I , * , .- 
SVT ux 

46 

70 
- 

95 

0 

loo 

_. 

ROD 
TO - 

TOPSOH. -~~~ ~ 

0.0 to 2w. RUN 
RECOVERED 1.4/20 

20 to 4.0: RUN 
RECOVERED 1.9/20' 
20 to 22': SILn ClAX tight dive brown (5Y 5/2> 
nonmrtifkd: tna sand and gnvcf medium plrrcicity; 
calcareous flecks a d  coating very rtifl; damp to m o S .  
22 to 3.P: SILTY CLAY: as rbovc; moderate olive bnmn 
(SY 414); more rti& m o d  

4.0 to SA': RUN 
Center bit run. No sample taken. 

55 to 72': RUN 
RECOVERED 1.7/1.7' 
55 to 63': SANDY SILTY GRAVELLY UAY ti@ diK 



w ELL- 
COMPLETfON 
INFORMATION 

Wol l  No. B303490 
Eloration: around 8artaoo 

Loaatton 88 
Coordinatoa N 35 168. 
Total Doath: woll 8.08' 

Fornatloa or C o r ~ l o t l o a  Colluvium 

C a r h a  Yatorial Schedule 80 PVC Caring DlamOtOr 2 3/8" 0.1). 
8 ~ 0 . R  Yatortrl  Schedule 80 lo-shtted pvc  8rrf.e. ca.lna Djam0t.r 5 5/8" O.D. 

0.10 In8tallod 07/11/1990 Approrod By  
I~tOtallOd R. Weed SIto Yara@or 

Conmont, Stainless steel centralizer placed at 7.01' to 8.06' below ground surface 

5913, 60 ' 
t o p  of Carina 5pL5.55' 

a QA By/Da1. 5::i11sid:i FErPzqhg;rF 

~ o r o r o t o  11-20' 

Ooologlat 

-Y---- 

2.5' Protective casing- stick up 

0 

Orourd Surtaec 

7 

[-ID 0 n t orlt a 

Flltor Yatorbl: = 
16-40 Silica 

sand 

Flitor Paok 

[-I 
1 
lorohobo 
3 I a a o  t r: 

7 1/4" 

fL' I 
T W o I l  Total 

11.20 + th 



i GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 -- I l d 3  

PrqectNllllrba: PAGE 

I I - -  
BorehokrWeU Id: B303590 Drilling C o m w  Bayles Brm 
Northing (ft): 352329 Drillu: DVStyiu 
Easting (fl): 22579.2 Helper. marker 
Ground Surface EIev (ft): 591L9 fig m B-57 
Total Depth (ft): 17.8 Drilling Method: HS Auger 
LopeedBv: RWeed D r i l l h  Flick NOIE w ,  v 

chedwl By SM. -T-L Date Start#& 7/12/90 
checked By P M  Date Complctefk 7/12/90 
QA By / Date: JDL 07/26/90 1 Well lypc BH/Piezometer 
Comments: French drain geotechnical study. French drain extension Piezometer installed on 

I 

I I 
TopSolL 
0.0 to 2.W RUN 
RECOVERED 13/20 
0.0 to 0.4': SILTY CLAY ducQpllawirh b m  (10YR 
2/2> n w u n u f i e d ;  trace uad; Low pIpuyLty; ~rpr r  md 

0.4 to 13': SILn 
noonrrtified; some gravel up to 9 cm; subrounded and 

-roft;dpmp 
@a@ bmwa (m 3/2); 

S u b u l g u l r ;  tTp(r uad; lovplpctjpty; fm roo& 
ahrrour coatlngq film dpmp 

20 to4.e RUN 
RECOVERED 12/%ff 
SEW UAY as abmq some and; slight limonite sum; 
calcareous ncduler; soft. 

M m t ~ n u ~ g I n r t r u w n t  
BrtgroMdWk 
OVA: 0.0 ppm 
Au rcadlngr rnodc r u g r ,  In 
bruthmgooae: on cum~gr; 
ladoaeorrrtbackgmwd 
unlcn othemrc wud klov. 
TRIPBLANKSAMPLE 
TBOtu90 

0.0 to 13': SAMPLE 
(VOA'S ONLY) BJQ359WCUZ 
a#1359ar)(lzD 

2.0 to 32': SAMPLE 
(VOA'S ONLY) BJQ359anW 
B3iUS9002D4D 

1 

3 2  to 3.8': RUN 
RECOVERED 0.0/0.6' 

3.8 to 5.4': RUN 
Center bit run No sample taken. 

I 5.4 t o  7.4': SAMPLE 
B3iUS9o0507 

5.4 to 7.T RUN 
RECOVERED 2 0 p  



GEOLOGIC LOG 

‘€333 x 

R g r r N h .  PAGE 

MZe3349um - 2 o f 3  
Rocky Flats: 881 Hillside 

7.7 to 9.T RUN 

SILTY CIAY. modcnte ydbwkh b m  (IOYR S/4); 
nonccnufied; trace to ~ome und: tr?oc l p n c l  up to 6 cm; 
rubangulr md subr~rraQtd; q-; r~hmocc; 

RECOVERED l.O/ZIY 

fcldspathr firm to ulfc damp 

BEDROCX 
9.7 to 11.7 RUN 
RECOVERED 1snw 
SILTY CIAYSMNE: light dive gny (SY 5/2); 
nonstratified to horizontal partmgr; trace rand; medium 
plasticity; calarrous veins, flecks, noduler; limonite stpin; 

stiff: moist 

11.7 to 135’: RUN 
RECOVERED 0.9/1.8 
SILTY CLAYSTONE: as above; rome fie hmiaation$ 
abundant limonite rt.q dpmp 

135 to UJ’: RUN 
RECOVERED o.o/u) 

7.7 to 9.T SAMPLE 
(VOA’S ONLY) B303S9o0709 
B3u359oo70m) 

0.0 to 9.7: SAMPLE 
B J Q Z 5 m  
BJQZ5900709D 

9.7 to 115’: SAMPLE! 
83035900911 
8303590091lD 

11.7 to 126’: SAMPLE 
B303Sw12u 
830359012UD 



r PIOpXNumbcr PAGE 

2mMWxmm - 3 d j  GEOLOGIC LOG Rocky Flats: 881 Hillside 
Bor+hole/WeU Id: B3Q3590 I 

l5 

16 

17 

18 

19 

20 

21 

16.1 to 178’: RUN 
RECOVERED 1.7/1.7 

BOREHOLE DFPIH - 17.8’. 

16.1 to 17.8’: SAMPLE! 
B3035901618 
B302590161SD 



8rrt.a. 80.1- 
Y at rla I: 

erican Colloid 
Smrtoao 
80.1 k Lmmth (It.) 

B 0 n t or l to 

2.5' Protective casing stick up n 
t o p  at Caring 1.99' rrl 

Y tor la I. .= 3/8" Volclav bentonite pellets and s l o u g h  



W N u m b a :  PAGE GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 -~ 
! I 

k h o l e / W d l  Id: B303690 Drilling Company Boylu Brm 
Northinn (ft): 35260.2 Driller: 
Easting (ft): 226682 Hdpa: KParker 

Tot4 Depth (ft): 20.8 Drilling Method: HS Auger 
Ground Surface Elm (ft): 59122 IrhK: B-SI 

RWeed Drilling Fluid: NOne 

Date Stuted: 7/u/90 
Checked By PM: Date Complettd: 7/13/90 
QA By / Dak JDL 07/26/90 BHRiemmeter 
Comments French drain aeotechnical study. F r e d  drain extension. Piemmeter instakd on 

07/13/90. 

TOPSOIL 
0.0 to 2Ly. RUN 
RECOVERED 1.7/20 
0.0 to OS': SILTY GRAVELLY M Y :  dusky brrw (5YR 
2/2); nonrtntified; gm-4 up to 7 cm; aublouaded and 
-guLr;q- -bvpWtY,grprrandroou;roft; 
moist. 
CoulJvIuM 
OS to 1.7 SILTY GRAVELLY M Y  as IboK; no grau 

20 to 4.W RUN 
RECOVERED lS/Zot 
20 to xi': GRAVELLY SANDY CLAY: as a-, 
cakucouc eoltinlp 

23 to 38': SILTY M Y :  o k  p y  (5Y 3/21; 
nonuntifie trarr to some fine to co.rse mined sand; low 
plasticity; alcucan ninS fie row throughout; very 
stiff; damp. 

4.0 to 6.0': RUN 
RECOVERED 20/2[Y 
SANDY SILn C M Y  as 
calarrourvelnin& 

more rmaccouz; leu 

0.0 to 1.7: - 
(VOA'S ONLY) 83a36900002 
B3u36- 

20 to 3.8': SAMPLE 
(VOA'S ONLY) B3U36wou)4 
B3036W0204D 

4.0 to 6.& SAMPLE 
(VOA'S ONLY) 834369o0406 

0.0 to 6.W SAMPLE 
B3036WoM6 
BWl36900006D 



GEOLOGIC LOG 

7 

8 

9 

10 

11 

12 

13 

14 

PnlpXNumber: PAGE: 

2029-330P0020 - 2 d 3  Rocky Fiats: 881 Hillside 

3L 

95 

100 

100 

95 

tOD 
5 

6.0 to ai’: RUN 
RECOVERED 20/21’ 
SANDYSILTYCLAYdarkycuoairhbrw(10YR4~) 
g m b g  to moderate b r w  (1OYR 5/4) otbmv LI &me. 

8.1 to 1O.W RUN 
RECOVERED 1.9/19 
SILTY SANDY CIAY as above: moderate b m v n  (10YR 
5/4); t rur  -1 1 to 2 cm; subrounded; damp to most 

10.0 to 11.9’: RUN 
RECOVERED 1.9/15 
SILTY SANDY CLAY as above. 

11.9 to 14.W RUN 
RECOVERED 20/L1’ 
11.9 to U.0’: SANDY SILTY CIAY as a b .  

13.0 to 13.P: GRAVELLY SANDY SILTY CIAY: 
moderate b m  (10YR5/4); aoasmtifkk gravclr to 7 cm; 
subrounded to rounded; qunrwcc ~SChiaocc;IwphUICl~ 
CdCUCOUS UXMW most 

Noarc 

6.0 to Bo? SAMPLE 
(VOA’S ONLY) 830369o0608 

a0 to 9.~: SAMPLE 
(VOA’S ONLY) 83(336900810 

10.0 to 1 1 9  SAMPLE 
(VOA’S ONLY) 83036901012 

11.9 to 14.W: SAMPLE! 
(VOA’S ONLY) B3036901214 



GEOLOGIC LOG 

21j 1 

RsarNumkr: PAGE - - 3 o f 3  
Rocky Flats: 881 Hillside 

22 u 

UtbdOgcD-nPt- 
I 

NoLer 

1s.o to l5.p: SAMPLE 
(VOA’S ONLY) 83036901517 

l5.0 to 163: RUN 
RECOVERED 0.9113: 

165 to 172’: RUN 
Center bit run No Pmpk trkcn 

BEDRW(: 
172 to 18.8’: RUN 
RECOVERED 1.6/1.6’ 

a y m m  light o h  gray (fl SP) Md pale 
o l k  (IOYR 6/2) and light o h  bmwn (n 5/6); medium 
piamcity; mrbowxw fragmeno; nin, most. 

172 to 1&Lp: SAMPLE 
(VOA’S ONLY) E30369017l8 

18.8 to 20.8’: RUN 
RECOVERED 20/20, 

TOTAL BOREHOLE DE€” = 20.8’. 



2.5' Protective casing stick up n 

Srrtaao $0.1 
Y a t or la 1: 

American Colloi 
Srr taao 

f l l tor  Paeh 
Corgth (ft. 

I 80ro Lolo 
Dlamotor: 

7 1/4" 



P-Numkr: PAGE I I d s  
GEOLOGIC LOG I Rocky Fiats: 881 Hillside 1 202P.35-OP.00M 

~ 

Northing (ft): 350256 
Eisting (ft): 22176.8 
Ground Surface Elm (ft): 59133 

~ 

Drill= DVStylu/PBasblrouski 
Hdper: KParker/BOCorxm 
WZType: B-57 

Total Deptb (ft): lu732.0 
mld9.: RWeed/SPCarpenter 
checked By S M  
Checked By P M  
QA By / Date 

- 

JDL 07/26/90 

- 
SPT 

8 
u 
27 

23 
34 
62 
- 

~ 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: Nonematex 
Date Started: 7/16/90 
Date Complettd: 7/19/90 
Well BH 

LitbokgKDerrrptioa 

TOPSOIL 
0.0 to 20’: RUN 
RECOVERED 0.9po 
SILTY SANDY M Y :  modenu brovn (SYR 3/4); 
nonnnuficd; come grml up to 5 nn; subrounded and 
mbangukr; roots and pass thmughouc soft; dry to damp. 

~~~ ~ ~~ ~ 

axLLMmi 
20 to 35’: RUN 
RECOVERED 15/13’ 
20 to 21’: SILTY SANDY CLAY as a- 
2.1 to 35’: SILTY CLAY: light olive b m  (SY J/6) and 
light olive pay  (SY 5/2); nonstntlfred: trace sand, gravcl; 
medium plesticrty; alareous lenses to 2 cm thick; locally 
lammared; w y  stiff; damp. 

35 to 5.0’: RUN 
RECOVERED 05/15’ 
SILTY SANDY CLAY: dark ycUovirh b m  (lOYR 4/2); 

rubrounded, low plasticity; calarcous t’lcckr; mor& soft; 
d y  to damp. 

some grml up to 7 -  pmrtyconcb; quyeoce; 

S.3 to 6.8’: RUN 
RECOVERY 1.0/157 
SANDY CIAY light diK brawn (N S/6) and white 
(N9/0); nommuficd; trace to some sand; tract -1; 

20 to 3s’: SAMPLE 
(VOA’S ONLY) 

0.0 to 35’: SAMPLE 
B3Qf79ooo(# 

s3 to 63’: SAMPLE 
(VOA’S AND 
GEOTECHMCAL) 
Bxm9Uxm 
53 to 63’: LIIHOLOGY 
Field hUrprcutnm change 
from SILTY ( Z A Y  to SANDY 
CLAY based on grua cPI: - 
mu:ZMoamrr:220111 
cuttlngr; 0 - s in auger 



Dep 
(ft: - 

7 

8 

9 

10 

11 - 

12 - 

13 - 

14 - - 

h 
10 

49 
m 

w / w  I 

68 to 103': RUN 
Chtcr bit NIL No u m p k  olrcn. 

103 to 113': RUN 

SILn U A Y s M N E :  light olive b r w  (5YR 5/6); bloc& 
traa sand; calarrour nodukr; lunonrtc on tiacturrs, 
pame veystrfi; mOYf 
TOTALAUGERED DEPTH = 113'. 

113 to 132: SAMPLE 

CLAY p l l o w s h  gray (5Y 7/2); some to trace sdt: iron 
staim& txaa cakhe ;  scattered and sue m n  nodules; 
iron amcnung; Falanour =imag; ciaystone pi- 
medrum piast i f l~  soft mow. 

RECOVERED l.O/l.W 

RECOVERED 22/19 

132 to 16.0': RUN 
RECOVERED 22/28' 
CL4Y light olive gny (5Y 5/2); medium gray (Ns/O); 
some silt; some ccme towryeoarrc gamed smd; 

moderately twttdl subsnguw quanzo6c m a  p v e k  up 



GEOLOGIC LOG Rocky Flats: 881 Hillside 

- 
SIT 

PIOjCUNumkr: PAGE: 

2i?2!bB@MCrm - 3 o f 5  

- 
ZEC 
2 i  

95 

93 

100 

16.0 to 18.W RUN 
RECOVERED 1.9/2.0 ROD = 0.9/2.0' 
16.0 to 17.0': U Y  ycllmnsb gray (N 7/2); pale 
pllovkk brown (1OYR 6/2); dark yellonrh orange (10YR 
6/6); monkd; silty; mcc FIG t~ccund; mmrked 
cia- iron staining; slight c a i c a ~ ~  medium 
piaaicity nifc moist. 
BEDRWX 
17.0 to 17.E SILTY CJAYSMNE dusky ycuOr (SY 6/4); 
light olive p y ( N  s/2> lenvr o f  .1 to 2 QII ofcLy2y 
Sgtaare: UOO M d ~ g n n O e ~ & ~ t h t r t d ;  

calarrourvcu~~~g; medium to lowplpfticity; soft to firm; 
m- 
18.0 to 21.0': RUN 
RECOVERED 28/3.0' RQD = 23/30 
STLTY (=LAYSTONE: same as a b .  

21.0 to 220': RUN 
RECOVERED 1.0/1.0' ROD - l.O/l.0' 
SILTY CLAYSTONE: caw as Ibcm; modmteycllcRlirh 
brw(lOYRS/4); duskypllor(N6/4);aluxcouvcm8 
toiDduponr 

Nom: 

PACKER TEST: 17.0 to 220' 

19.7 90 de& Healed; Fe 



GEOLOGIC LOG PmjatN- PAGE 

2 m J - D  - 4 of2 
Rocky FIats: 881 Hillside 

- 
fux 
a 

l(38 

110 

100 

126 

- 
ROD 
5 

10B 

110 

100 

126 

P A < X E R m .  27.0 to 320' 27.0 to 282': RUN 
RECOVERED 12/12' ROD 1 2 / W  
SILTY CIAYSTONE: modeate yellowish bnnm (IOYR 
5/4); dusky pllow (N 6/4); le- m o w  tmoz very fine 
grained sand: iroa and manganeu; medium to low 
plasticity fum: damp to moist 

282 to 32w RUN 
RECOVERED 43/33' RQD = 48/38' 

Note: crpnsne chynoae 

28.2 to 32w LrIHOLOGY 

FkkI iiltcrprrutloa dlangtd 
from SILTY CLAYSTONE to 
U Y E Y  SILTTONE based 
O i i g r u n m C U I + l L  
292': 80 cfek; HuLd: Pc 
29.4': 80 dek; Hukd: Pe 

a'IsTo"E saw 8C.m 5 to4 cm karad 
c l a m  siltstone to silty l a n d c ~  very fine gruaed SamQ 
well sorted; round; qvveocc some day; iron lad 
manganese staining; calamus in pan; medium to lov 
plast~aty soft to firm; moist to damp. 



GEOLOGIC LOG 

- 
m 
(ft) - 

31 - 

n- 

33- 

34- 

3s- 

36- 

37 - 

38- 

Pm)cetNumkr: PAGE 

202%- - 5 o f 5  Rocky Flats: 881 Hillside 

c 

TOTAL B0RWOL.E DEPTH = 320’. 

29.E 80 dy; HeaW Fe 



ROjtUNumkr :  PAGE 

GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 ---, I l o i d  

Bomhole/WeU Id: B3Q3890 
Northing (ft): 349299 
Easting (ft): 22017.9 
Ground Surface Elev (ft): 5894.2 

Total Depth (ft): l3.0/28.0 
mad w RWetd 

Dlilling Corn- Boyles B r a  
Drill= DVStyIedPBushLouski 
Hdpu: KParker/BOConnor 

Drilling Method: IS Auger/NX Core 
DriWg Fluid: NOmNater 

liLpe: B-SI 

C h e d r t d B y S M < ~ ~ ~  4 

checked By P M  
QA BY / Date JDL 07/26/90 

~~ p~ 

Comments: French draitpgeiotechnical study. Surface casing set to 13.0’ below ground 
on 07/l3/!30. 

Date Stat& 7/l3/90 
Jhk Completed: 7/18/90 
Well Type BH 

REC 
70 

55 
- 

40 

100 

TorsoIL 
0.0 ~ I D  20’: RUN 
RE(DvERED 1.1/20 

-- 

0.0  ID 05’: !3LTY CLAY: dusky b m  (SYR 2/2) grodrng 
to diK gray (SY 3/2); nonrmtified; tnre gravel; some 
fine to ~ r y  mary gniacd uad; lauplmicity; son; damp 
to m a  
O O I L W N M  
05 tlD 1.1’: SILTY CLAY as above; no pas& 

7 

20 to 4.W RUN 
RECDVERED Oq20’  
StLlN CLAY oliw gray (n 3/2) pading to light olive 
bmm (SY S/6); n o n u n t i f i e  some gmel up to 10 an; 
SOKINC fine to LZWXC gramed and; q- * feldspathis 
low~plasticity; fine calautour nodula; vcinr; 
Limalnitc sta111; wry stiff; damp. 

4.0 to 6.0’: RUN 

SANDY SILTY CLAY dusky ycllcw (SY 6/4) and light 
olk: b m  (n 5/6); nocmmtifll trace to come p l ;  

damp. 

RECOVERED 2 0 p  

cobbles ia last 0.6’; loar plasticity; cal&xrcoq very stiff; 

0.0 to 1.1’: SAMPLE 
(VOA’S ONLY) B3a389oawn 

2 0  to 28’: SAMPTE 
(VOA’S ONLY) BJQ389002W 

4.0 to 6.0’: SAMPLE 
(VOA’S ONLY) B3QY19004M 

0.0 to 6.W. -Le 
B3Q38900006 



7 

8 

9 

10 

11 

12 

13 

14 

GEOLOGIC LOG RqaaNumat PAGE 

2asssMm - 2 d 4  
Rocky Flats: 881 Hillside 

- 
LOD 
% - 

16 

6.0 to 8.0': RUN 
RECOVERY 20/ro 
6.0 to 7.8': SILTY CLAY as rbauc; UWCLIIKS' banded and 
mutkdlimotutc.  

60 to av: SAMPLE 
(VOA'S ONLY) BJQ389o0608 

8.0 to 1O.W RUN 
RECOVERY 1.6/20' 
SILTY CIAY:  modcrate brown (SY 4/4); nonrtrrtified; 
t- to come sand: trace Nbrounded -1 to 10 cm; 
poorty coned; lovplmicity; alarrwr C 0 a t . h ~  w r y e  
dpmp 

10.0 to 12W. RUN 
RECOVERY 1.4/2.0 
10.0 to 10.4': SILTY SANDY CLAY light brown (SYR 
S/6) trace to come gfavcI; othennct as above. 

BEDRO(X 
10.4 to 11.4': SILTY CLAYSTONE: light olive gray (SYR 
5/2) with tight b m  stain (SYR S/6); bloc@ medium 
planidty c a l ~ r w u s  wining and bkbo; Limonite s- 
wry stiff: damp. 

8.0 to 9.6': SAMPLE 
(VOA'S ONLY) B30389oo810 

6.0 to 9.6': SAMPLE 
B3m9OM10 

120 to 13.0': RUN 
Center bit run. No sample taken 

TOTALAUGERED DEPIH - 13.0'. 

13.0 to 16.2': RUN 
RECOVERED 05/32' ROD 05/32' 
CLAYSTONPr tight diK gray (sy 5/2) suined dark 
yellowish onage (10YR 6/6); bloc@ come nlt; wcatberrd; 
iron ua~ning; medium plasticity; stifc damp. 



GEOLOGIC LOG 

REC 
2ZL 

0 

uo 

100 

PIOp3Numbcr: PAGE: - - 3 o f 4  
Rocky Flats: 881 Hillside 

162 to 18.R RUN 
RECOVERED O.O/ld' ROD - O.O/ld' 
CLAYSTONE: tight diK pay (N 5/2); ruined dark 
yellwish orange (IOYR 6/6); blocky some silty; 
- t h e e  iron ruining; medium plarticity; so& damp. 

Nata: 

PACKER'IESR 14.0 to 18.0' 

t 

MYSTONE: o h  p y  (SY 3p); grayish orange (1OYR 
7/4); bloclry; trace to 
high plastid% firm; damp. 

tilt; iron stainin& medium to 

19.0 to Z3.W. RUN 
RECOVERY 4.0/4.0 ROD - 4.0/4.0 
CLAYSTONE: light divt Bpy (rr 512) stained dark 
pUowish orange (10YR 6/6); blocky; tracc to some 
ima ctainingwith irW nodula in fracturer; medium to 
high plasticity; soti to fm; damp to m o d  

19.4': 90 dek; Hulcd; Pc 

Huled/Opcn; Pe 
19.6': 90 dek; H u l a  Pe 
PACKER TEST: 20.0 to 23.0' 
20.1': 75 dek; Healed/Opcn; 
Fc nodukc 
20.4': BO dek; ~ u l c d ;  FC 

19.4 - 193': U de& 

215': 85 dek; Huled/Opcn; 
Fe nodula 



I 

GEOLOGIC LOG 
BoreholeAVell Id: B3 

Deptt 
U t )  

- 
- 

I 

1 27- 

P-Numba: PAGE 

Rocky Flats: 881 Hillside 202P3U)P.0020 4 o i 4  

1 - 
IEC 
3L 

43 

110 

23.0 to 26.0': RUN 
RECOVERED 13/3.V ROD - 13p.0' 

260 to 28.0': RUN 
RECOVERED 22/20' ROD = 22/20' 
CLAYSTONE: medium gray (N 5/0); pUovirh orange (SY 
7/2); blocky ma to come dt; silty at 273 to 27& iron to 
manganese rtaming; medium to tu@ plirrtuaty; firm; damp. 

TOTAL BOREHOLE DEPIH - 28.0'. 

PACKEXTEST: 23.0 to 28V 

0 



PlUJCUNumkr: PAGE 
GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 ~ I l d l  

BoreholeAVell Id: B303990 
Northing (ft): 34829.1 
Eating (ft): 21728.2 
Ground Surface Elev (ft): 58933 
Total Depth (ft): 15.4 

Drilling Company B@u B r a  

Hdpcr: K P a r k a  

Drilling Method: HS Auger 

Drill= DVStylCS 

Type: B-57 

m m d  BY RWeed 
Checked By S - s  
Ckked By PM: 
QA By / Date: JDL 07/26/90 I WeUType BH 
Comments: French drain geotechniml study. AIluviuai geotechnical samples collected French 

drain alienment. 

Drilling Fluid: NOne 
Date Stuted: 7/17/90 
Date Completed: 7/17/90 

SFT 

13 
21 
50 

TopsoIL 
0.0 to TO? RUN 
RECOVERED L o p 0  
SILTY CLAY: olivc gray (W 3/2); n o n c r n ~ e  come fine 
to awsc rrrrd; t r a a  gravel; quutsorc; subanpLr, no 
plasticie grarr and roots througbou$ wry stiff; damp. 

MLLUV” 
2.0 to 3.T RUN 
RECOVERED 1.7/1.T 
SILTY M Y  light dhe gny (SY 5/2) grading to olive 
gny (SY 3/2); nonctratifitd; traa sand; ma gravel; 
medium plasticity; marc alclrrour naiuler and flecks than 
a m  fine roots throughous vcy stiff; damp. 

3.7 to 52’: RUN 
RECOVERED 12/15’ 
SILTY CIAY ducky y c U o r  (SY 6/4) and olive gray (SY 
3/2); n o m t i f i  to lmlly Lmiruted; come fine to couy 

gramcd raad; traa gravcl; medium plasticily; calaveous 
wins and fleck small noduicq wry stiff; damp. 

52 to 1O.T RUN 
Center bit NIL No Cpmpre taken. 

20 to 3.T: SAMPLE 
(VOA’S ONLY) B3Q399002W 

0.0 to 3.T SAMPLE 
B3(#99ooo(# 



10 9i 
11 

12 

13 

14 

>so 

23 
26 
45 

P-Numba. PAGE GEOLOGIC LOG 

10.7 to 112. RUN 
RECOVERED 05/05 
UAYEY SL.X pale )tlloWich brown (1OYR 6/2) with 
light brown (PIR 5/6) staiq pooxiy hmiaattd; fine to 

um grained sand; moderately well sorted; no plnrticlcy; 
rcouL; hard; dy. 

11.2 to 12.7’: RUN 
RECOVERED 0.9/15’ 
SANDY UAY moderate yeliouish b m  (10YR5/4); 
yeuovPh p y  (SI’ 7/2); lenra of tight dive b m  (5YR 
S /Q  noa~atit-kd to tocllly laminstad, fine to medium 
card with vndier knsq no piastmcy; calarrwr mpiS 

127 to 13.9’: RUN 
stiffto~rpaiff;dnmp. 

Ccnter bit NIL No sample taken. 

10.7 to 113’: LrIHOLOGY 

weld intrrprrtadoa change 
from SILTY cL4W SAND 
to CIAYEY SILT bascd on 

P 
10.7 to 112: SAMPLE 

B3039901011 

112 to 121’: SAMPLE 
(G-w) 
B30399011l2 



0 

0 

a 

GEOLOGIC LOG 
PrqarNumbcr: PAGE: 

2u29-334xMum - 3 d 3  Rocky Fiats: 887 Hillside 

n 

- m 
y-vrl 

33 
50 
23 
X 

BmROCX 
13.9 to U.4’: RUN 
RECOVERED OJ/U’ 



ROJCCtNllmkr: PAGE I 1 0 1 2  GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 ~ 

h h o k / W e U  Id: B3O4090 
Northing (ft): 347123 
Eating (ft): 21235.6 
Ground Surface Elev (ft): 5918.0 
Total Depth (ft): 10.8 
Loaprcdm RWeed 

Drilling Company BoyiU Bras. 
Drillu: DVStyltS 
Helper: marker 

fig Type: B-57 
Drilling Method: Hs Auger 
DrillirJp Fluid: NOne - ,  

~ ~~ 

QA By / Date JDL 07/26/90 I WeUTypc BH 
Comments: French drain geotechnid study. Alluvial geotechnical samples collected French 

drain aliment. 

Y 

Date S t a t d  7/18/90 
Date Compietd 7/18/90 

ZEC 
% 
80 
- 

64 

67 

mmIL 
0.0 to 20': RUN 
RECOVERED lb/Zo 

COILwnrm 
20 to 45': RUN 
RECOVERED 1.6/Ut 
SILTY MY light divc pay (SY 5/2); nonstntified; 
txaa gnvck =ad; medium plasticity; tna akarcouc 
nodule& fleck& fine mots 20 to 26'; t m a  Limmte 
mottkr; stiff p d m g  to very stiff; damp 

4 5  to 6.0': RUN 
RECOVERED 1.0/15' 
SILTY MY as 
moderate yellowish brown (10YR 5/4); vcy stiff. 

light olive gray (SY 5/2); to 

20 to 3.6': SAMPm 
(VOA'S ONLY) 83040900204 

0.0 to 3.6': SAMPLE 
B304090001# 



- 
Dep 
(ft: - 

7 

8 

9 

10 

11 

12 

13 

14 - 

RUpXNumkr: PAGE 

M29-334walm 
GEOLOGIC LOG 

Bonhole/Well Id: BsO4090 

Rocky Flats: 881 Hillside 

i w 
4b 

0 

43 

GRWNOUATER 
DEPTH 1 H Q R  I DATE 

I 

6.0 to 9.4': RUN 

9.4 to 1o.m SAXdpLE 

(G-CAL) 
1 

BmROCX 
9.4 to 108': RUN 
RECOVERED 0.6/1.4' 
SILTY CXAY!TONJ% light olive grzy (5Y 5/2); b l e  
medium plasticity, Limonite in fracnmq w y  stiff; damp. 



RqaXNumkr: PAGE 

GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 I 1 0 1 3  

Borchoie/Well Id: B304190 
Northing (ft): 3473Qs 
Easting (It): 20749.7 

TOW Depth (ft): 17.9 
Ground Surface Elev (ft): 59333 

WzsdBy: RWeed 

Drilling Compzny: Boyies Bra 
Drille~ DVStyIu 
Helper: KParker 

DriUing Method: HS Auger 
fig Type: B-SI 

Drilling Fluid: NOne 

CheckulBySM LLQYAk 
checked By P M  
QA By / Date 

- 
JDL 07/26/90 

k p t b  
Ut )  -u= 

1 -  

2- 

3-  

4- 

5 -  

6- 

Date Start& 7/18/90 
Date Completed: 7/18/90 
well Tipc BH 

SPT 

11 
1s 
19 

EC 
% 

60 
- 

45 

33 

0 

- 

IitbdagicDernptioa 

TOPSOU 
0.0 to 2(y: RUN 
RECOVERED 12/20 
SILTY CLAY light o h  gray (SY 512) and light b m  
(SYR 516) gmdmg to ohe gmy (SY 3/21 nonrmtlfied; 
I m a m  traa tocomeun& sub~gukrto 
rubrouaded; q- granttic no plprtiatlr; grpor and 
Iwq CalarOoW flccb; firm to rtlff; damp. 

COUUYIUH 
2.0 to4.W: RUN 
RECOVERED os/zo, 
SILTY CIAY: as above; o h  gray ( f l3 /2)  and moderate 
brovn (SYR 314); no gravel; fine loots thrwghout. 

4.0 to 55’: RUN 
RECOVERED 05/13 
SILTY SANDY CLAY moderate brown (SYR 3/4); 
noartrrtiticd; fine to ox= and; m a  -4 pooriy 
sone medium piasticity, clicprrour vcmn~ fw rootr; vcq- 
stiff; damp. 

55 to 8.E RUN 
Center bit NIL No ample taken. 

20  to ZT: SAMPLE 
(VOA’S ONLY) B3041wO2w 

0.0 to 3.6’: SAMPLE 
BJo419ooow 

4.0 to 4 5  SAMPLE 

E30419004QS 
(GEOTECHMCM) 



PrqectNumkr:  - GEOLOGIC LOG Rocky Fiats: 881 Hillside 

- w 
Ut) - 

7 

8 

9 

10 

11 

12 

13 - 

14 - 

PAGE 

- 2 d 3  

SFl- 
9 

10 
16 
22 

1s 
23 
37 

IEC 
5 

67 

0 

53 

8.0 rn 95': RUN 
RECOVERED l.O/lr 
SILn M Y  modcrate ycUowirh b m  (lOYR5/4); 
norucntified; traa gnvcL cand; medium plamaty; 
cakarrouc vclnq 
maa 

fragment& soft to f m ;  

127 to 142': RUN 

SLIY CXAY: madcnte yclloarirh bmwn (10YR5/4); 
noastnrifred; tRecandand VI upto2~m; 
rubrounded; gram* qupmac, - medium pWv, 
cllarrour nodules, fl- niff; m o a  

RECOVERED 0 3 / 1 3  



GEOLOGIC LOG 
BorehokNell Id: 

I P r q c a N u a b e r  PAGE 

202%aop.O[)ao 3 o f 3  
Rocky Flats: 881 Hillside 

B304190 

22 

13 
23 
30 

~~ 

142 to 16.4': RUN 
Center bit run. Nopmpkclkca. 

BEDROCR 
16.4 to 17.9': RUN 
RECOVERED 0.7/15' 
SIC' CIAYSrONE: light olive gray (SY S/2); blodcy; 
medium plasticity; very slight lirnomte naia; very stiff; 
moirt 

nrrAL BOREHOLE DEPIH * 17.9'. 

Nora: 

16.4 to 17.1': SAMPLE 
( G E O T E C " I W )  
B3(#1901617 

H N W 2 D i n b d e  



PrqenNumkr: PAOE 

GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 .-- I l d 4  

Borchoie/Weil Id: B304290 
Northing (ft): 34948.4 
Easting (It): 20469.6 
Ground Surface Elev (ft): 59763 
Total Depth (ft): 28.4 
LQggtdBy: RWeed 
Checked By S M  
ckked BY P M  

Drilling Corn- BoyiW Brm 

HJpu: marker 

Drilling Method: HS Auger 
Drilling Fluid: None 
Date S m d :  7/19/90 

Drill= DVStylCS 

Rig Type: B-57 

Date Completed 7/19/90 
QA By / D a t e  JDL 07/24/90 I W e U w  BI-I 
Comments: French drain geotechnid study. Alluvial geotechnical samples collected French 

Lithdogic Dercnption 

mmIL 
0.0 to LO? RUN 
RECOVERED 1 2 p  
GRAVELLY SANDY C I A Y  modcrate b l w  (syR4/4); 
noncmtifiat 
feldspathic krvplprtkity; mOtS and 
t n a  alamoas d u l q  limonite ruin; rmnywidr; very 

to 3 cm; rub.ngulac quumu; 

r t a  damp 

AKllpIcALpILL 

2.0 to 45’: RUN 
RECOVERED 0.6/25’ 
GRAVELLY U Y F Z  SAND: moderate yellowish bmwn 
(1OYR 5/4); nonstrauficd; pavclr 8s abob% fine to c~prrc 

sand poor to moderate ~ l e ~ r r o u c  amentation; abundant 
non-unlfonn Limonite saw wry stiff; dry. 

4 5  to bO? RUN 
RECOVERED 0.6/15’ 
4 5  to 4.P. GRAVELLY MYlT SAND: as above. 
4.9 to 5.1’: STLn CLAY: light o l k  gray (SY 5/2) with 
abundant dark yellowish orange (IOYR 6/6); 1- to some 
sand; low plartidty; wry stiff; d y  to damp. 

0.0 to S.1’: SAMPLE 
B3oQ2900006 

v 
(VOAS ONLY) B30429o0204 



GEOLOGIC LOG 

7 m 
E 

14 
26 
36 

9 
10 
14 

CROUWOUATER i 

2L 

0 

47 

0 

47 

P-Numkr: PAGE: 

2mpJ1opoaM - 2 o l 4  
Rocky Flats: 881 Hillside 

6.0 to 88': RUN 
Centcrbit NE No umpk Ptcrr. 

8.8 to 103'. RUN 
RECOVERED 0.7/15' 

103 to IZT: RUN 
Center bit NIL No sample taken. 

127 to 14.2': RUN 
RECOVERED 0.7/13 
SILTY my: as .'bow. 

l2.7 to 13.4': SAMPLE 

B3042901314 
(G-cAL) 



GEOLOGIC LOG 

- w 
Ut) - 

15- 

16 - 

17 - 

18 - 

19- 

m- 

B3( 
tEc 
- BoreholcfWeU I& - 

S l T  

12 

33 
m 

14 
34 
36 

0 

do 

0 

60 

14.2 to 16.7 RUN 
Center bit run. No ampk Ptcn. 

182 to 20.8’: RUN 
Center bit run. No sample taken. 

m to 223.: RUN 
RECOVERED 0.9/15’ 

o l k  gr8y (rr 5/2); locrlly IamiMted; nOO-PL.PU; m 
S I L n  CLAY: dark yellowish orange (IOYR 6/6) and light 

s a n d m d ~ i < l c m ; r o u D d t d ; ~ m o i a  

16.7 to 17& SAMPLE 
P 
mmna 
16.7 to 189. W O L O G Y  
Field intcrprrtatwM champ 
fran sILm (IAY to SANDY 
C X A Y b a s a I o o g m a u  - 

20.8 to 21.T: SAMPLE 



GEOLOGIC LOG 
B3( 
IEC 
- ole/Well id: 

P-Numki: PAGE 

4 d 4  - Rocky Flats: 881 Hillside 202%33a%am 

2 

0 

47 

0 

tu to %.E RUN 
Centex bit NIL No vmpk ULen. 

BEDROCX 
24.9 to 26.4': RUN 
RECOVERED 0.7/1J' 

24.4 t o  28.4': RUN 
enter bit run. No sample taken. 

~ ~ ~~ 

TOTAL BOREHOLE DE€" - 28.4'. 

Nota 

26.4 to 28.4': SAMPLE 
(VOA'S ONLY) B3042902628 
B3042902628D 



P-Numba: PAGE 

GEOLOGIC LOG I Rocky Flats: 881 Hillside I -- I l d 2  
I 

Borchole/well Id: P302390 
Northing (ft): 35425.0 
Easting (ft): 2wiga 
Ground Surface Elm (ft): 5993.6 

LW@By: D Wittenhagen 

Checked By P M  
QA By / Date 

Total Depth (ft): 127 

Checked By SM ~-~ 
JEM 07/10/90 

I - -- - - -  _ _  . _. 

Drilling Company Bayiu B r a  
Driller: DVstyies 
Helper: -Y 
Rig I)pe: B-5/ 
Drilling Method: HS Auger 
Drilling Fluid: NA 
Date Started: 6/27/90 
Date Complcttd: 6/28/90 
well I)rpe: BH 

Commentx French drain aeotechnical studv. Influent - effluent he. 

EthobiSDaarpn- 

RocRypLATsAulLlvLAL 
0.0 to 2 . W  RUN 
RECOVERED 02/20l 
SILTY SANDY CLAY moderate yelloanrb brown (IOYR 
514); some m o  rtamng; some amry .amk pooriy s o n e  
m a r t  from wcttlng the p u n d  pnor to drilling (dust 

20 to 35': RUN 
RECOVERED 025/15' 
SANDY CLAY as mbaw modente yclloWirh brown (1OYR 

Note: poor ruxnmy due to rock in end of core barrel. 
514); OW (moa); dry. 

35 fo 55': RUN 
Center bit NIX No sample taken. 

55 to 79: RUN 
RECOVERED 07./20' 
55 to 58': GRAVELLY !X"Y SANDY (ILAY: light 

HNu: 7.0 units in auger 
HNu: 0.0 units in breathing 
zone 

55 to 62'. SAMPLE 
(VOA'S ONLY) p3Op90(1M7 
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' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT3A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECT NAME 

BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT: TYPE & I.D. (IN) 

DECONTAMINATlON 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Compieted A 

(401 I-pJcrow1m)(m2)(03/03/92) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

L;. 

..- 
I 

4, 
'.. 

. -- 

L. 
i 

ROCKY FLATS PLANTBOREHOLE LOG 
Borehole NurnbgJ: /d 0 .57  Surface Elevation: 
Location - North: East Arm zw 1 h#//S,b44 
Date: '7 - 3 1 - 1 2  Total Depth: 0 ' 
Geologist: 7'A L Company: t d e  5, +e* Project NO.: BY*/ 

PAGE -L  OF^ 

Drilling Equip.: I3 0 t Mol.tIc4rt I /  Sample Type: r- wl t t  -cl PCC. c c u  rs 
EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS b modified for this log as follows: 
MeteriaQ amounts are estimated by 96 vdume instead d Y. weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Corn breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

PAGE 2  OF^ ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbej: 1b07z Surface Elevation: 
Location - North: East: Area: 
Date: 7-3\-97. Total Depth: 
Geologist: T A  L Company: Project No.: 
Drilling Equip.: A & I fIobll Drill Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

4 

SAMPLE DESCRIPTION _ *  

i 
NOTES: General: USCS is modified for this log as follows: 

Materials amounts are estimated by % volume instead of % weigM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

4011-93001)4-930)(Fam GT.UXOMII92) 



.- 

L 
i., 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgf: )BO? Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGE 3 w 3  

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of %weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

0 

0 

0 



' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTMTIES REPORT 

PROJECT NAME 

BOREHOLE IDENTIFICATION 1@14 2. DATE v-C- f t  
WEATHER CONDITIONS & t d 4  

RIG TYPE // 6 
DRILLER & DRILLING COMPANY ROGER -q hHPP BOVkS #!%ox 
GEOLOGIST /at2 
CREW MEMBER(S) 5Ch@EE 
SUBCONTRACTOR(S) 

&dc6 6.kLf.E G d f  

TOTAL DEPTH (FT) 20.8 * BORING DIAMETER (IN) 

DEPTH TO BEDROCK (FT) 
AUGERS & BIT: TYPE & I.D. (IN) 3 xe/(ed t k -  3 4  .ED 
DECONTAMINATION ?FP >*GI- ,& A 

i&.q' WATER LEVEL (FT) /Lcbcrc 
4 1 &I 

HAMMER SIZE (LB) /V.'D'C 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed fl 
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 

/30Y 5 - k A  
T 

1- - A;#:& euQ b e e  A*/& r)re w r /  /*s¶4u k d  d 1 L-7-S2 

SUBCONTRACTOR: ~ 8 s . k -  

(401 l-PWMoar930)(Gl2REV.Z)(03/03/92) 



U.S, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV, 2) 

ROCKY FLATS PLANT BOREHOLE LOG 

Date: c -  Total Depth: /S , 5 - '  

PAGE L  OF^ 
Borehole NurnbG / O  / 9  2 Surface Elevation: 

Geologist Company: w e  s CO - Project No.: c> Lc 1 
Drilling Equip.: 3 B I Mob1 f Dr,  11 Sample Type: Conf/o 'uo~s Cere 

Location - North East: 8%/ ,htf ls ,2@ 

EG&G LOGGING SUPERVISOR 
APPROVAL 

d a 

- 
39  SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by X vdume instead of % weigM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



US, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV, 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgs Surface flevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGEAWL 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE - 

If SAMPLE DESCRlPTlON 
6 

. 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by 96 vdume instead of % weight. 
(1) Badly broken core, eccurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage rneaamrnents not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECl' NAME 

BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 
RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (m) 
DEPTH TO BEDROCK (FT) 
AUGERS 8c BIT TYPE & I.D. (IN) 

DECONTAMINATION 

FORM GT.2A (REV. 2) 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed / 
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 



US, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 
~~~~ 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NumbeK lo2 9 2  Surface Elevation: 

Date: 8 -  13-52 Total Depth: ZSs 5 ' 
Geologist: Z',D. fl. Company: Wes 0 Project NO.: OU- 

PAGE I  OF^ 

Location - North: East: Area: $CI h,l /s;& 

Drilling Equip.: 13 L 1 n e b  I 1 c Dr; I I Sample Type: Co "-.+a- L o u t  Cure 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES: General: USCS is modified for this log as follows: 

SAMPLE DESCRIPTION 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



7J.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE 2 OFA ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL - 

w c  

$9 

DATE 

SAMPLE DESCRIPTION 

l 0 . Y  - 13.4' 

NOTES: Generak USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

t 



FORM GT.1A (REV. 2) U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

PAGE A  OF^ ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbpr Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by Yo volume instead ot YO weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTMTIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION / 'o39z DATE b's-7-3 
WEATHER CONDITIONS V'ZOF, 2 c (ou.& ./ 
RIG TYPE // G 1 
DRILLER & DRILLING COMPANY b?tC)GFk .q h a #  SoYh=-S Bko x 
GEOLOGIST f / C  

&T-) ' 

SChkOkE c CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (m) 261 z ' BORING DIAMETER (IN) 7 '* 
DEPTH TO BEDROCK (fl) 2q.$ WATER LEVEL (FT) /(/ow Q 

AUGERS & BIT: TYPE & I.D. (IN) 3 
DECONTAMINATION cDeco- At.,-,<rs r i o r  +e r ;I/' e: -, $ 7 "  

7 F P  9cco.r ( l d  

HAMMER SIZE (LB) d 0 . i  1 

END-OF-DAY STATUS (CHECK 1) In Progress DriUing Completed /- 

/2SD - 5 i < r  + 4 0  &'l/ 

/5/5-- T D  Ao/+ 4 288 2 ' 

d o  Z c o v C r  -/ 4b- I  203 $0 2 z,>' - ( * , c ;~/e  SO dcier-Aq r e G s A  

C c 4 4 P r b h t  c'o-1 2 2 , 3  + ~ r ,  z 3 , 3  

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 

I 



k U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number I 0 3 4 Surface Elevation: 
Location - North: East: Are= 66) Ah,,/rr-dP 
Date: %-5 -3 7 Total Depth: 2%. 7 ' 
Geologist: -Ro Company: ik-6 P r o c y :  fib I 

L Orilling Equip.: W e\ mak. ld.r , \~  Sampklype: e b * 4 t . , L C C p U ~  

PAGE -  OF^ 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRlPTiON 

NOTES: General: USCS io modified tor this log (LI follows: 
Materiab amounts are estimated by % vdume instead at % weight. 
(1) Badly broken core, accurate footage measurements nol possible. 
(2) Core breaks cannot be matched, accurate footage mawfoments not possibk. 

, 



' U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

'i: PAGE 7_ OF- ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number Surfaca Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Projed No.: ok 1 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 

I 

APPROVAL - DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for thin log BI) follows: 
Material0 amounts are e m e d  by K volume instbpd of W wdgM 
(1) Badly broken core, accurate footage measurments nat possible. 
(2) Core breaks cannot be matched. accurate footage maurmentl not possible. 

, - -* 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE 3 OF% ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Nurnbw Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION l o Y 9  2 DATE Y/-? z 
WEATHER CONDITIONS ***Z 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (IT) 
DEPTH TO BEDROCK (IT) 
AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

_ _ _ _ _ _ ~  

SAMPLE NUMBERS, TYPES, AND DEPTHS (FT) 

8 

SUBCONTRACTOR: lb'kkdn 

. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

c 

a 

< /  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbpr / f J L / ?  'z Surface Elevation: 
Location - North: East: Area: SiSI / / s ~ S Q  
Date: - -  Total Depth: 7 2  LI ' 
Geologist: 0 vv? Company: w e s  .cis-- 
Drilling Equip.: 3 b I M @ t i l  , / /  Sample Type: Cls~b-#r*u &nd Pare. 

PAGE I OF 

Project NO.: OW -a- 1 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



US, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE L OF% ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Nurnb9.c Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE OFLJ 
Borehole Numbg: Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



FORM GT.1A (REV, 2) .US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

ROCKY FLATS PLANT BOREHOLE LOG PAGE OFY 
Borehole Number Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRl PTl ON 

I 
NOTES: General: USCS is modified for this log as follows: 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



US.  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTMTIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT: TYPE & I.D. (IN) 

DECONTAMINATION 

SAMPLE NUMBERS, TYPES, AND DEPTHS (FT) e SAMPLE # m . , Y P L E #  ~ , TYPE 1 DEPTH 

4 
HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed 

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 
/132 SA-+ -4s o/r~v/ 

/30St 

13 &/ /  4 & t d t ~  
/L/Z7- >-&e+ $6 b*.'/J 
l 5 / g T  F,~';/,PJ L.>/ e// 

Y 

SUBCONTRACTOR: t!d P 5 {flfi 

I 

(101 I .~930)(cNW2)(rn/O3/92) ' _  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE O$- 

Borehole Numbpc l O S - $ Z  Surface Elevation: 
Location - North: East: Area: % Y )  h i l i s ’ , A c  
Date: .%-7-92. Total Depth: L Le I 9 ’ 
Geologist: RQ& Company: Wcs &-? Project No.: ok # I 
Drilling Equip.: 8 D \ (V\O bc(dir<(\ Sample Type: PA r+ i-, ‘1 LA6i.4 < core 
EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES General: USCS is modified for this log as follows: 

SAMPLE DESCRlPTlON 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate lootage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY-FLATS PLANT BOREHOLE LOG PAGELOF& 
Borehole Numbgf: Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES: General: USCS is modified for this log as follows: 

SAMPLE DESCRIPTION 

Materbss amounts are estlmatd by % volume instead ot % welght. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m m  Surface Elevation: 
Location - North: East: kea: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGE 2  OF^ 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: lJSCS is modified for this log as follows: 
Materials amounts are estlmatd by X vdume instead of Y. weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT Q 

PROJECT NAME 

BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRAcrOR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (IT) 
AUGERS & BIT: TYPE & I.D. (IN) 

DECONTAMINATION 

FORM GT2A (REV. 2) 

SAMPLE NUMBERS, TYPES, AND DEPTHS (FT) 

HAMMER SIZE (LB) 
END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed / 
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 



U.S. DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM GTJA (REV, 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgfi / o ( o  '17 Surface Elevation: 
Location - North: East: Area: si%/ /;t//st-dt 

Data: 9-10 -47. Total Depth: 2 3.9 ' 
Geologist: 77. Company: L J P S  40 YL Project No.: f3U */ 

PAGEL  OF^ 

Drilling Equip.: R ib I noh.i&r,II Sample Type: ?eq+- , ** U O U .  I C o r  e 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

- .  , 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by X volume instead at % weight. 
(1) sadly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

e:. 

c 

-E- . 

- 
PAGE 2 OF- I ROCKY FLATS PLANT BOREHOLE LOG 

Borehole N u m m  Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. 
4 

NOTES Generak USCS is modified for this log as follows: 
Materhls amounts are estimated by K vdume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, a w a t e  footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

..- 
r .  

L 
i, 

_- 

ROCKY FLATS PLANT BOREHOLE LOG PAGE OFJ 

Borehole N u m M  Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. 
4 

NOTES: General: USCS is modified ior thb log as folom: 
Materiah amounts are estimated by X volume instead of 36 weight. 
(1) eedty broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT3A (REV. 2) 

SURFACE CASING INSTALLATION 
FIELD ACTMTIES REPORT 



* US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

-. . 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTMTIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRAmOR(S) 

TOTAL DEPTH (FT) 

DEPTH TO BEDROCK (FT) 
AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

FORM GTfA (REV. 2) 



U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE 1- OFL 
Borehole Numbp,c 
Location - North: East: 

10 7 5 2 

Date: 8-17-7 7 
Geologist: ';ZD 4 

Drilling Equip.: BbI  

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

I I 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

PAGE Z w 3  3OCKY FLATS PLANT BOREHOLE LOG 
3orehole NumbpI: Surface Elevation: 
,ocation - North: East: Area: 
late: Total Depth 
2eologist: Company: Project No.: 
lrilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
4PPROVAL DATE 

i 
! Z  

! -  

iq SAMPLE DESCRIPTION 

*A// 1 . 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead 0t % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



FORM GT.1A (REV. 2) G.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

PAGES OFL ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

I 
NOTES: General: USCS is modified for this log as follows: 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTMTIES REPORT 

PROJECI' NAME 
BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER@) 

SUBCONTRACI'OR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (FT) 

AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

I 

SAMPLE NUMBERS, TYPES, AND DEPTHS (FT) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE f  OF^ ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number / O S  9 2 Surface Elevation: 
Location - North: East: Area: h ,  I1 s t 2 c  

Date: 8.)L/ -7 7 Total Depth: 7.5 6 ' 
Geologist: *a - 
Drilling Equip.: ab 1 fi obi I ; I Sample Type: C&-+InULB65 Ccur e 

Company: Wes+pn Project No.: Ohd f 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

, 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE 2 O F 2  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbw: Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

I 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of X weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



. U.S, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

..- - _  

.I 

* 

'i ...) . .  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbw Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGE I- OFL 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES: General: USCS is modified for this loa as follows: 

SAMPLE DESCRIPTION 

, 

, 

Materials amounts are estimated by < volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTMTIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION /05%z  DATE v V - 7  2 
WEATHER CONDITIONS g g e !  . c ( p c , r  . SL b r e e z e  

RIG TYPE 1 
DRILLER & DRILLING COMPANY RE)GER -9 h H P  8ayC--s RRo s 

&T-) ' 
TOTAL DEPTH (FI') 32 ' BORING DIAMETER (IN) 7 " 

GEOLOGIST RK 
CREW MEMBER(S) 

SUBCONTRACTOR(S) 

2 5 . 2  
I 

DEPTH TO BEDROCK (FT) WATER LEVEL (FT) ~ 6 7 - c  

AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

I - 4  d 
SAMPLE NUMBERS, TYPES, AND DEPTHS (W) ,+G- 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed / 
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 

ObOO- z*4-+ +Lw ddl /6a2 
y / / p  - Dr + f / f  ;- i PDcr.C'/3/?11LCp 

// O L L O  - U C  I/ 1 c) 544 //e/ 
v 

COMPLETED BY: -i? d C K  

PMI Nlme Dale 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGEIOFY 
Borehole Numbw -cpaOe I 0 992 Surface Elevation: 

dr Date: 
Geologist: 9 0 h Company: des&- Project No.: m u  
Drilling Equip.: 6 Ls I fi .ul Lr-4 Sample Type: c~..L---* Para 

Location - North: East: Area: PSl ht?iS;J& 
y-q-jz Total Depth: 92 A ' 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materhls amounts are estimated by X volume instead af % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

Dl I-93O.olW9ffnFnm m.u)(avowr) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NumbgC: Surface Elevation: 
Location - North: East: Area' 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGELEL 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES General: USCS is modified for this log as follows: 
Materials amounts are estimated by X vdwne instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV, 2) 
RO*. 

OCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgc Surface Elevation: 
Location - North: ,-.East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGELOFA 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by SC volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV, 2) 
~ 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgfl Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERWSOR 
APPROVAL DATE 

PAGE L/ OF“ 

SAMPLE DESCRIPTION 

. 
4 

NOTES General: USCS is modified for this log as follows: 
Materbls amounts are estimated by X volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECT NAME 

BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (FI') 
AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

FORM GTJA (REV. 2) 

SAMPLE NUMBERS, TYPES. AND DEPTHS 1FT') 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed 

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 

0$50 5f-c-L fo 3 A  //65 7 

)S/O C r . e i  t 6 6 e ~  BT4 
~ I . l / p f i  tLcrfi'*b*b - I A - ) h ( (  cpMfi/eCe J 8-  7/35/ 172 

r 7-3/ -5 2 0 COMPLETEDBY: %- i o C X p r ~  

SUBCONTRACTOR: b/e.rA ..I 

S l g v t w  r Due P M I  Nlmc 



U.S, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

7 PAGE I OF-/ ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m W  I/ocr 2 Surface Elevation: 
Locatlon - North: East: Area: 8 8  I h I l l ~ 2 t  
Date: 7-30-r Total Depth: 2 / 4 Lr ' 
Geologist: 73 L Company: Project NO.: GJU 

Sample Type: C 01 + +I r UYUS C!cw C Drilling Equip.: 13 lo 1 h o b  ; I  f)r;tr 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General. USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U,S, DEPARTMENT OF ENERGY ROCKY'FLATS PLANT FORM GT.IA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NurnbgK l t t 9 5 2  Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Projec! No.: 
Drilling Equip.: Sample Type: 

PAGEL  OF^ 

EG&G LOGGING SUPERVISOR 
APPROVAL 

SAMPLE DESCRIPTION 

. 
4 

NOTES: General: USCS is modified for this log as follows: 
Mate* amounts are estimated by % volume instead d Y. weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, acawate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV, 2) 

L 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgr. f I 0 5 2 Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

P A G E ~ O F ~  

EG&G LOGGING SUPERVISOR 
APPROVAL 

, 
11.0 

DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of SL weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT r u n m  U L - V A  ,-. . *, 

Groundwater Monitoring Well and Piezometer Report 

IF+-] Height of top of protcCtive casing (Ft) 

1-1 Height of top of well casing (Ft) 

Ground Elevation (Ft) 

ID. of protective casing (In) 
Typeofprotectivecasing: S f e e l  

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Typeofsurfaceseal: Ce-e-?+ 

I.D. of well casing (In) 
Type of well casing: .<e L Q J - 4  / 

q c 7  ?vc 
TypeofbacK1ll: C o r n e d +  

Depth of top of seal (Ft) 
Type of seal: BeJiLoI1; c L 

2.T’ 

I 
2,5- 

Depth of top of filter pack / bottom of seal (Ft) 
Type of filter pack: 

Li 6 b 
I 

/ &J -L/O C ‘ ea 1 

Depth of bottom of screened section (Ft) 

Depth of bottom of filter pack (Ft) 

h g t h  of plugged b l d  sedi~n - Sump (Ft) 

Depth of bottom of plugged blank 
\w section - Sump (Ft) 

Type of backfill below filter pack: 
,‘/Or* L 

I Diameter of hole (In) I’ 

7 Depth of bole (Ft) , 



- 

Groundwater Monitoring Well and Piezometer Report 

I-( Height of top of well casing (Ft) 

Ground Elevation (Ft) 

19. of protective casing (In) 
Type of protective Casing: 

Depth of protective casing (Ft) 
Depth of d a c e  seal (Ft) 

S+ee  I 

Typeof&-seal: Ca--*d 

ID. of well casing (In) 
Type of well Cesing: - ~ d . d ~  1 
qa T r l c  

Type of backfill: 

a. 0 ) '  

Depth of top of filter pack / bottom of seal (Ft) . 
Type of filter pack /& - 4 3  c/ 'h: 4 

9 fi , 
' 

Depth of bottom of fdter pack (Ft) 

Lmgth of plu& blank Kction - Sump (Ft) 

Depth of bottom of plugged blank 
section - Sump (Ft) 

Type of bacK111 below filter pack: 
Ra--L+km ;g-C 

Diameter of hole (~n) 1' 

Depth of hole (Ft) , 

I 2 2 , c /  

Depth of bottom of m e d  section (Ft) 

I) 

0 

I 



U.S. D ~ ~ ~ E N T  OF ENERGY ROCKY FLATS PLANT runm U A . W ~  \uv. 

Groundwater Monitoring Well and Piezometer Report 

Ground Elevation (Ft) 

ID. of protective casing (In) 
TypeofproteCtiveahg: S + e c  I 

Depth of protective casing (Ft 1 
Depth of surface seal (Ft) 
Typeofsurfaceseal: P c m c * +  

I 
I.D. of well casing (In) 
Type of well casing: G G h d  yh I 
qi, ?VL 

Type of backfill: 

Depth of top of 4 (Ft) 
Typeof seal: 

Depth of top of filter pack / bottom of seal (Ft) 
Type of filter pack: 10 -‘[5 5 

Ll. L I  2 ’ 
c r, 

Depth of top of screened section (Ft) 
1 Tmofscreenedsection: S&- / 

‘!I [I Depth of bottom of screened section (Ft) 
I 

{ Deptb of bottom of filter pack (Ft) 

I Lmgth of PluSged blank section - Sump (Ft) 

Depth of bottom of pluggd blank 
section - Sump (Ft) 

Type of baclrfill below fdter pack: 
2 e e J O v  ‘ i <  

m e t e r  of hole (~n) I’ 

Dcptb of hole (Ft) , 

1 
L 

4 f73 

I 

1 6 r 7 2  

I I  7 



Height of top of protective casing (Ft) 

Height of tap of well casing (Ft) 

Ground Elevation (Ft) 

ID. of protective casing (In) 
Type ofprotective casing: S’Ce L I 

Depth of p m t d v t  casing (Ft) 
Depth of surface seal (Ft) 
T ~ o f a u r f a c c d :  CC-C- + 

//,A? 1 
Depth of top of filter pack / bottom of seal (Ft) 
Typeoffilterpack: )&-YO A/,cs 
sa- A 

Depth of top of screened section (Ft) 
~ y p e  of stmned section: S& 4.d- I 
1 
I.D. of screened section (In) 
S i t  of screen openings (In) 

Depth of bottom of ircrcened section (Ft) 

Depth of bottom of N t a  pack (Ft) 

Lmgth of plugged blank section - Sump (Ft) 

Depth of bottom of plugged blank 
d o n  - Sump (Ft) 

Type O f  backfill WOW filter pack: -5 I u,c, ~1 &, 
& d o ?  r b ( 7  5;V- 2 4 . S ’ )  

Diameter of bole (~n) I’ 

Depth of hole (Ft) ’ 

1 7 3 %  
/ 



U 

n i  I I  I 

I-1 Height of top of well casing (Ft) 

Wund Elevation (Ft) 

ID. of protective casing (in) 
Type of protective casing: 5 3-c C 

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Typofsurfaceseal: f p b c A +  

3.0 

3 . 0 '  

1 

Depth of top of filter pack / bottom 9f seal (Ft) 
Type of filter pack: 419 - L / ~  

5, o 
-5 I / r ~  

3*. i 

h\~ nu 1 -  

I T v ~ e  of bacldill below 

dt= 7 7 . 7 '  
Diameter of hole (I . 

Depth of hole (Ft) 



Groundwater Monitoring Well and Piezometer Report 

Height of tap of well casing (Ft) In1 
Ground Elevatian (Ft) 

19. of protective casing (In) 
Type of protective casing: S J  e e 1 

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Typeofsurfaceseal: Ce-Q-+ 

2. /s- 

Depth of top of filter pack / bottom of seal (Ft) . 
Type of filter pack: / O  - 443 Clecn 

c/ 2 

Depth of bottom of screened section (Ft) 

Depth of bottom of filter pack (Ft) 

h g t h  of plugged b l d  sectian - Sump (Ft) 

Depth of bottom of plugged blank 
section - Sump (Ft) 

Type of backfill below filter pack: 
R&&r-tun ,'id 

Diameter of hole (In) I' 

Depth of hole (Ft) 

I 
35-i bl 



U. ,s. D ~ ~ T M E N T  OF ENERGY ROCKY FIATS PLANT 

Groundwater Monitoring Well and Piezometer Report 

Height of top of protective casing (Ft) 

Height of top of well casing (Ft) 

Ground Elevation (Ft) 

19. of protective casing (In) 
Type of protective casing: 

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Typeofsurfaceseal: C- e-e - 4  

S t c L /  

I.D. of well casing (In) 
Type of well casing: 

L / f l  3 v c  

Type of baclfill: 

S d - d -  1 

C_LY* c.rr + 

7 . 3 '  

2 1.3 
) 

Depth of top of filter pack / bottom of seal (Ft) 
Type of filter pack: Ib - 3 0 // L'C 

L l ,  d ' 

Depth of top of screened section (Ft) 
TW of ~demed section: -<Ad- I 

I.D. of screened section (In) 
Size of sxem openings (In) 

4 2  31rc 

Depth of bottom of screened section (Ft) 

Depth of bottom of filter pack (Ft) 

Length of plugged blank section - Sump (Ft) 

Depth of bottom of plugged blank 
section - Sump (Ft) 

Type of bacKill below filter pack: 

Diameter of hole (In) I' 

Depth of hole (Ft) I 

330*+oin; f c 

I 
3 , 0 3  

23/.-2 7 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT r u m  U A  - v n  \-. . 
Groundwater Monitoring Well and Piezometer Report 

I-] Height of top of well casing (Ft) 

Ground Elevation (Ft) 
ID. of protective c a s i ~ ~  (In) 
Typeofprotectivecashg: < + e e l  

Depth of protective caring (Ft) 
Depth of d a c e  seal (Ft) 
Typeofsurfaceseal: f + ? c - e - t J  

I I  

cc 

) L afP.3 
J Depth of top of filter pack f bottom of seal (Ft) 

Typeoffilterpack: / b - Y @  5 t I t c 4  

<&-d I 

Depth of top of screened section (Ft) 

sL.U-/ YP - ? vc  
I.D. of screened section (In) 
Size of meen apenings (In) 

Depth of bottom of screened section (Ft) 

1 7 1 p s -  
Type of screened section: 

h 
2 . 0  
/b 3 / & 7  

7 2  C l I  

2 3 . 9 4  ’ Deptb of bottom of fdter pack (Ft) 

Lmgth C! plu& blank Section - Sump (Ft) / 
/.5-1 

Depth of bottom of plugged blank 
section - Sump (Ft) 23.75  



. 

Groundwater Monitoring Well and Piezometer Report 

Height of top of protective casing (Ft) 

Height of top of wltll cssiag (Ft) 

Ground Elevation (Ft) 

19. of protective casing (In) 

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Typeofsurfaceseal: C e e e  -: 4 

2.P 

Depth of top of screened section (Ft) 
Type of screened section: 

I.D. of screened section (In) 
Size of screm openings (In) 

Depth of bottom of screened section (Ft) 

Depth of bottom of filter pack (Ft) 

Length of plugged blank section - Sump (Ft) 

Deptb of bottom of plugged blank 
section - Sump (Ft) 

Type of backfill below filter pack: 
21L,?b. /%d 

23.31  
I 

2 5 D a  

7c  



Height of top of protective casing (Ft) 

Height of top of well casing (Ft) 

Ground Elevation (Ft) 

ID. of protective casing (In) 
Typeofprotcctivecasbg: sS.'r F 
Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Typeofsurfaced: c e * - e - ( - i  

2 ' I  

Depth of top of filter pack / bottom of seal (Ft) 
Typeoffilterprrck: Ib -40 Ciec f i  

L/ , 2  ' 

- r t c  ' C V J  

- 
5 

ji 

2 
E 

!3 

2 

E 

n 
0 

3 Type of screened section: 

g 
P 
5 

E 
3 
'If 

s Kction - Sump (Ft) 

- 
Depth of top of screened section (Ft) 

e 3 -<&@&kc] '/O p V /  

I.D. of screened section (In) 
Size of screen openings (In) 

Depth of bottom of screened section (Ft) 

Depth of bottom of fdter pack (Ft) 

Length of plugged blank section - Sump (Ft) 

Depth of bottom of plugged blank 

Type of bacKiU klow filter pack: 
R e n . ( u n  ,-e 

Diameter of hole (In) I' 

I Depth of hole (Ft) , 

h .c 

.- - 
v1 

N 

3 0, 

I 
4, sy 

-7 
3 2  ' 



e 

U.S. D E ~ ~ T M E N T  OF ENERGY ROCKY FLATS PLANT FOKM bA.bA t u r .  LI 

Groundwater Monitoring Well and Piezometer Report 

Height of top of p r o t d v e  casing (Ft) 

Height of top of weIl casing (Ft) 

Ground Elevation (Ft) 

19. of protective casing (In) 
Typeofprotectivecasing: q f c e f  

Depth of protdve using (Ft) 
Depth of surface seal (Ft) 
Type0fS"f-d: -  LA t 

I.D. of well casing (In) 
'/a Type of well casing: Sdu-d-u~ / 

3lJc 

Typeofbackfill: Cc-en t 

1 
2 . 0  

/. 0 
I 

I Depth of top of filter pack / bottom of seal (Ft) 
Type of filter peck: /b - '/o SI 

3, 0 
; c ,  

- 
Depth of top of screened section (Ft! 
Typeofsaernedsection: S c  l d d u . 4  I 

I.D. of smened section (In) 
Yo ?1/c 

Size of Lcrcm openings (Inn) 

Depth of bottom of screened section (Ft) 

Depth of bottom of filter pack (Ft) 

Length of plugged blank section - Sump (Ft) 

Depth of bottom of plugged 
section - Sump (Ft) 

blank 

Type of bacKill below filter pack: 

Diameter of hole (In) I' 

, 4 Deptb of hole (Ft) 
7 " 

2/16'  



e 

e 
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